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PRICE  lo  CENTS 
$i.oo  Per  Year. 


THE  UNITED  ELECTRIC  CO.,  Limited 


STJCCESSOIIS  TO 


W,  A,  Johnson  Electric  Co'y.  Toronto  Electric  Motor  Co.,  Limited.  Tliompson  Electric  Co. 

We  manufacture  a  complete  line  of  Electric  Light  and  Power  Apparatus.   We  are 

prepared  to  contract  for  complete  installation 
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134  King  St.,  W., 


TORONTO,  ONT 
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Stanley  Instrument  Company 


GREAT  BARRINGTON,  MASS.,  U.S.A. 


For  Sale  in  Canada  Exclusively  by 
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MONTREAL,  QUE. 


TORONTO,  ONT. 
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ROBERT  A.  ROSS,  E.  E. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Plans,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 

J.  ALEX.  GULYERWELL 

Electrical  and  RphI/PP 
.  .  .  Hydraulic   Ul  UIVOl 

Commercial  Engineer 

Late  Local  Manager  Toronto  and  Central  Ontario  for 

Royal  Victoria  Life. 
Formerly  with  Edison  General  Electric  Co. 

6  King  St.  West  C^s^D  TORONTO 


EDWf\RD  SLf\DE 

Electrical  Contractor 


and  Engineer. 


-137  St.  John  Street,  QUEBEC 
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Estimates 


Specifications  Reconstructions 
Reports  Valuations 


310  Temple  Building, 


C.  E,  SHEDBICK 

Manufacturer  of——         SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's  Patents  in  Canada. 

Patronize  Home  Industries. 
•S)  All  1  ask  is  a  trial  ^ 


If  you  want  to 


ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


F.  N.  Phillips,  President. 

ai  F.  F 


Geo.  H.  Olney  2nd.  Secretari-Trea. 

(I 


EL&GTRIGf\b 
ENGIN&ER... 

Designer  of  Electrical  Machinery 
and  Apparatus. 

127  King  St.     HAMILTON,  ONT. 


Roderick  J.  Parke 

CONSULTING  ELECTRICAL  ENGINEER  I 

Central  Station  Lighting. 
Long  Distance  Electrical  Power  Transmission' 
Central  Station  Management 


TORONTO,  CANADA 
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Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Americanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factoiy  :    American  Electric.\l  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicag-o  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 


Practically  stretchless 


STRONG  rX. 


FIBRE 


Manufacturers  will  find  it  to  their  .Tdvanlane  to  use  the  columns  ol  tl- 
E!i,Et"TRli."Ai.  New  s  in  inakinjr  announcements. 


The  MUMFOfiD  liVlPROVEP  BOIUEf? 

is  built  with  Sheet  Steel  Case  or  for  Brick  Casing,  as  desired.  It  has  an  Internal 
Firebox,  Water  Circulation  similar  to  a  Water  Tube  Boiler,  large  heatinK  surface, 
and  special  arrangements  for  preventing  and  removing  scale. 

Robb  Engineering  Co.,  Limited.  Amherst,  N.S. 
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Buy  the  Tupbiue 


I.  That  gives  the  greatest  power  per  diameter  and  has  the  smallest  percentage  of 
waste  effort. 

II.  Whose  tests  have  been  made  in  the  Holyoke  testing  flume,  with  a  record  ex- 
ceeding 80  per  cent,  at  less  than  full  gate,  the  largest  wheels  averaging  more 
than  80  per  cent,  from  half  to  full  gate. 

III.  That  will  give  you  the   largest   return  for  your  expenditure  ;    in  other  words, 
compare  the  horse  power  with  the  price. 

There  is  only  one  Wheel  which  fills  the  above  specifications.   It  is  the 

M'GORMIOK  TURBINE 

J  Manufactured  by       ...       S.  MORGAN  SMITH  CO.,  York,  Pa.,  U.S.A. 


JUST  PUBLISHED. 


THE 

CANADIAN 
HAND-BOOK 

OF 

STEAM 

AND 

ELECTRICITY 


f;^^ 

By 

William 
Thompson. 


170  Pages— Illustrated 
in  Strong  Qoth  Binding 

The  preparatory  c'  apters  are  devoted  to  a  concise 
explanation  of  the  foundation  principles  of  mathemalics, 
a  knowledge  of  which  is  absolutely  essential  to  the 
tudy  of  Electricity  and  Fngineering.  In  the  succeed- 
ing chapters  the  student  is  led  by  gradual  stages  to  a 
more  ccmplete  acquaintance  with  these  subjects  and  is 
equipped  with  knowledge  sufficient  to  enable  him  to 
pursue  his  rese.inhes  to  a  y  further  extent. 


Price 


50  Cents 


LIHTAN 

ARC 

LAMP 

FOR  ALL  CIRCUITS 

Constant  Potential. 

Constant  Current. 

Alternating. 

Railway. 

Power. 

220  Volts. 

Write  for  Catalogue. 


The  C.  H.  MORTIMER  PUBLISHING  CO. 
ol  Toronto,  Limited 

Publishers, 
TORONTO      -  CANADA 


Our  Alternating  and  Series  Lamps  have  a  fixed  contact  on  end  of  Car- 
bon and  do  not  depend  on  sliding  contacts  which  burn  off  in  a  night. 

THE  SflFFORD  m  LAMP  MFG.  60. 

BUFFALO,  N.Y. 


I 

1  Steam  Power  for  All  Kinds  of  Mills  and  Factories  I 


I  WH&EL06K  and  ideal  engines 

^  ,  .  ,  .  .  .  ^ 

I       These  are  Economical  and  Even  in  Speed  and  Regulation.  % 

I  SEND  FOR  A  LIST  OF  USERS  OF  THESE  ENGINES-  | 

I  WE  WILL  CHEERFULLY  FURNISH  ESTIMATES  ON  COIVIPLETE  t 

I  PLANTS.     WRITE  FOR  PARTJCULARS  AND  CATALOG.  | 

I    GOLDiE  &  Mcculloch  co.,um,ted  I 

I  Oa.lt,  On.t.  I 

WE  ALSO  MAKE  GAS  AND  (iASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  WOLF  GYRATORS,  FLOUR  MILL  ^ 
MACHINERY,  OATMEAL  MILL  MACHINERY,  OATMEAL  STEAM  KILNS,  WOOD-WORKING  MACHINERY,  IRON  PULLEYS,  WOOO  RIMSPi.l  I  ^ 
PULLEYS,  SHAFTING,   HANGERS,   GEARING,   FRICTION  CLUTCH   PULLEYS,    ETC.,  SAFES,   VAULTS  AND  VAULT  DOORS.  ^ 
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SPRAGUE  ELECTRIC  CO. 

NEW  YORK 

IMTtDlflD  PfiMHIIIK   •  '  Armoured,  Brass  Armoured,  Unarmoured, 

ImLlllUll  UUlllJUlIu  i  *   Flexible  Steel,  for  Direct  or  Alternating  Currents 

New  Price  List  No.  70  is  now  ready.    Write  us  for  it. 
CANADIAN  SALES  AGENTS 

JACK  &  ROBERTSON 

MONTREAL 


Northey  Gas  or 
Gasoline  Engine 

Supplies  a  smooth  running,  continuous,  easily-con- 
trolled form  of  power,  essential  to  the  operating  of 
electrical  machinery.  It  is  extremely  simple  in  con- 
struction aud  so  easily  run  that  it  requires  no  attention 
for  hours  at  a  time.  Its  handiness  and  convenience 
make  it  specially  useful  in  the  case  of  Isolated  Plants, 
such  as  that  in  a  gentleman's  residence  or  small  town. 


Send  for  Information. 


Built  tui  Uiiij  Woik. 


NORTHEY  MFG.  GO..  LIMITED 


1015  King  St.— Snbw*y, 

TORONTO 


THE  PHENOMENAL  SALE  OF  .  . 


Incandescent 
Lamps  .... 


SPEAKS  LOUDER  THAN  WORDS 

John  Forman 


708  and  710  Craig  Street,  MONTREAL 


r.  oloHnni  oil    lr»f>n  Hfr>r>l/c 
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THE  CHAMBLY  TRANSMISSION  PLANT. 

By  E.  M.  Archibald. 
The  long  expected  day  of  transmission  ot  electrical 
power  from  Chambly  to  Montreal  arrived  on  Saturday, 
June  24,    1899,  when  the  lines  were  finally  tested,  a 


has  until  the  present  been  utilizing  steam  power  for 
generating  purposes.  As  early  as  1893,  however,  they 
secured  control  ot  an  immense  water-power  situated  at 
Chambly,  on  the  Richelieu  river,  about  15  miles  from 
Montreal.     It  was  found  after  careful  calculation  that 


lamp  being  lighted  at  the  Chambly  power  house  from     the  cost  of  water  and  steam  power  for  the  size  of  the 


Fig.  I. — Gknerating  Plant  at  Chambly. 


the  Montreal  station.  On  Sunday,  the  following  day, 
on  of  the  huge  generators  was  slowly  and  noiselessly 
started,  the  field  excited,  switches  closed,  and  power 
was  successfully  transmitted  into  Montreal.  The  first 
use  of  the  power  was  to  test  the  transformers  in  the 
sub-station,  but  at  4  p.m.  steam  was  shut  off  from  the 
engines  in  the  city  plant,  and  until  5.30  p.m.  those 
using  the  Royal  Electric  Company's  power  were,  un- 
known to  them,  cut  off  from  the  city  plant  and  supplied 
from  Chambly,  some  i6}4  miles  distant. 

The  Royal  Electric  Company  has  for  many  years 
been  supplying  the  great  bulk  of  the  electric  light  and 
power  service  in  the  city  of  Montreal,  Canada,  and  this 


plant  necessary — 8000  h.p.  -  was  almost  equal,  but  that 
for  any  increase  in  size,  the  water  power  decreased  at  a 
much  more  rapid  rate  than  did  steam.  Consequently, 
the  Chambly  Manufacturing  Company,  the  principal 
directors  of  which  are  interested  in  the  Royal  Electric 
Company,  having  been  formed,  this  water  power  was 
sold  to  it,  and  a  contract  was  drawn  up  whereby  the 
new  company  was  to  supply  the  Royal  Electric  Com- 
pany with  a  specified  amount  of  power  in  Montreal, 
with  provision  for  increase.  One  of  the  conditions  of 
the  contract  is  that  the  steam  plant  shall  remain  as  at 
present  for  twoyearsto  provide  for  possiblecontingencies. 
The  hydraulic  equipment  of  this  plant  has  already 
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been  very  fully  described  in  ihese  columns  (issue  of 
June  last),  and  this  article  will  therefore  deal  solely 
with  the  electrical  equipment.  This  is  of  special  in- 
terest in  being  very  complete  in  all  details,  and  in  re- 
presenting the  latest  design  in  high  tension  apparatus, 
as  all  the  electrical  apparatus,  consisting  of  the  large 
inductor  alternators,   the    exciters,    the  high  tension 


Fig. 


-Base  of  Generator. 


switches,  and  even  the  instruments,  were  specially  de- 
signed for  this  plant. 

GENERATORS. 

The  principal  machines  are,  of  course,  the  alternators, 
of  which  there  are  eight,  four  installed  at  present,  each 
a  2000  k.w.  two-phase  inductor  machine  running  at 
i53r.p.m.,  and  generating  current  at  12,000  volts  di- 
rectly at  the  machine  at  8000  alterations  per  minute,  or 
66  cycles  per  second.  Generating  directly  at  the  line 
voltage,  12,000,  disposes  of  step-up  transformers  with 
the  necessary  switchboards  and  transformer  house. 
This  is  perfectly  practicable  with  the  induction  type  of 
machine,  as  there  are  no  moving  wires,  both  armature 
and  field  coil  remaining  stationary,  while  the  huge  in- 
ductor, consisting  wholly  of  iron,  is  the  only  revolving 
element.  Hence,  it  only  becomes  necessary  to  secure 
sufficient  insulation  in  order  to  obtain  any  desired  volt- 
age. 

All  joints  in  the  armature  coils  are  made  with  the 
greatest  care  in  order  to  withstand  such  a  high  pres- 
sure. The  joint,  after  having  been  carefully  soldered,  is 
covered  with  several  layers  of  pure  rubber  tape,  over 
which  a  composition  of  rubber  and  sulphur  is  placed, 
and  covered  all  over  with  several  layers  of  insulating 
tape.  The  joint  is  then  soaked  in  boiling  parafiin  wax, 
which  vulcanizes  the  rubber,  thus  producing  a  joint 
such  that  there  is  no  break  in  the  complete  insulation 
of  the  wire.     Such  joints  as  these  are  made  in  connect- 


ing the  ar.Tiature  Coils  together,  and  for  all  switchboard 
work. 

The  base  of  one  of  these  machines  is  a  hollow  rect- 
angular piece  of  iron,  whose  outside  dimensions  are 
17'  2  "  long,  by  10'  11"  wide,  and  25"  thick,  weighing  no 
less  than  100  tons.  It  is  set  on  a  concrete  bed.  Rest- 
ing on  this  base  is  the  armature,  built  up  in  two  parts, 
an  upper  and  lower,  bolted  together  in  the  middle. 
The  lower  half  penetrates  the  base  and  dips  into  an  ex- 
cavation in  the  concrete,  thus  making  the  height  of  the 
machine  appear  less  than  it  really  is.  This  armature, 
which  is  of  the  well  known  ribbed  frame  of  the  S.  K.C. 
type,  is  15'  in  diameter,  6'  6"  wide.  The  coils  are  all 
machine  wound,  verj-  carefully  insulated  and  intersect 
each  other,  the  inner  curving  around  the  outer  so  as 
to  be  in  quadrature  or  at  a  phase  angle  of  90  degrees. 

The  single  field  coil,  resting  on  the  armature  in  a  slot 
specially  prepared  for  it,  has  a  slightly  smaller  diameter 
than  the  armature  and  is  wound,  not  of  wire,  but  of 
bare  copper  strip  insulated  with  japan  and  insulating 
linen.  The  joints  in  this  strip  are  butted  together  and 
soldered  with  a  special  solder,  thus  producing  a  joint  no 
thicker  than  a  copper  strip,  which  possesses  a  greater 
tensile  strength  besides  an  equal  conductivity. 

The  inductor,  built  of  laminated  iron  and  weighing 
30  tons,  is  the  only  revolving  element  in  the  whole  con- 
struction, and  is  built  up  very  solidly,  the  poles  each 
being  securely  bolted  to  the  spider. 

The  air  gap  between  the  inductor  and  armature  is 
)/2  inch.  The  field  excitation,  as  is  the  case  in  all 
S.K.C.  machines,  is  very  small,  being  only  3^  of  i  per 
cent,  of  the  total  output  of  the  machine.  The  shaft  to 
which  the  spider  containing  the  inductor  is  attached  is 
12  inches  in  diameter  and  is  coupled  directly  to  the  tur- 
bines.   The  pillow  blocks  are  bolted  securely  to  the  base 
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and  the  bearings  are  of  the  self-oiling  and  spherical- 
seated  type.  • 

The  governor  regulating  the  gates  of  each  wheel  is 
the  Geisler  electro-mechanical  governor,  manufactured 
and  installed  by  the  Stilvvell-Bierce  &  Smith-Vaile 
Company,  of  Dayton,  Ohio,  and  is  geared  directly  to  the 
governor  shaft. 

The  two  exciters,  each  of  which  is  capable  of  fully  ex- 
citing the  complete  installation  besides  running  the 


Fig.  4. — One  of  the  Exciter  Units. 

crane  motor,  have  each  six  poles,  a  capacity  of  140  k.w. 
running  at  266  r.p.m.,  and  generating  current  at  75 
volts  pressure.  They  are  of  the  large  drum  armature 
type,  with  large  commutator,  and  are  well  ventilated. 
A  feature  is  that  they  are  shunt-wound  machines.  Regu- 
lation is  afforded  by  Snow  mechanical  governors,  belted 
to  the  exciter  shafts.  An  electric  crane  having  a  capac- 
ity of  40  tons,  from  the  works  of  the  Shaw  Electric 
Crane  Company,  Muskegon,  Mich.,  runs  the  entire 
length  of  the  dynamo  floor. 

From  the  alternators  and  exciters  the  cables  pass 
through  ducts  in  the  concrete  floor  to  the  cable  tunnel 
situated  under  the  switchboard  gallery.  This  cable 
tunnel  has  a  vaulted  roof,  and  is  of  sufficient  height  and 
width  to  allow  free  passage  to  several  persons  walking 
abreast.  It  is  lighted  and  ventilated  by  casements  in 
the  concrete  wall.  These  casements  may  be  seen  in  the 
view  of  the  dynamo  room,  directly  below  the  switch- 
board gallery.  The  cables,  which  are  all  lead-armored 
from  the  works  of  the  Washburn  &  Moen  Co.,  Wor- 
cester, Mass.,  are  placed  on  racks  in  the  cable  tunnel 
and  are  passed  through  ducts  in  the  solid  concrete  to 
reach  their  respective  places  on  the  switchboard.  The 
exciter  cables  are  connected  four  in  multiple,  each  of 
400,000  circular  mils,  the  four  having  a  capacity  of 
2,000  amperes.  The  rubber  insulation  on  all  the  cables 
is  5-32"  thick,  and  they  are  tested  to  400,000  volts. 

SWITCHBOARD  GALLERY. 

The  switchboard  gallery,  situated  as  it  is  over  the 
wheel  pits,  commands  a  view  of  the  entire  power  house 
overlooking  the  dynamo  floor.  The  switchboard,  only 
half  of  which  is  at  present  constructed,  is  built  of  white 
Vermont  marble  panels,  tested  to  20,000  volts,  on  a 
frame  of  hardwood.  The  frame  is  seasoned  cherry,  and 
for  further  insulation  and  protection  from  fire  is  well 
soaked  in  asbestos  paint.  This  makes  it  practically 
fireproof,  and,  besides,  offers  the  additional  advantage 
of  being  absolutely  free  of  danger  from  accidental  con- 
tact at  all  times,  unlike  a  steel  frame. 

There  are  two  sets  of  bus  bars.    These  bus  bars  have 


a  5-32"  rubber  insulation,  with  a  thick  jute  outer  cover- 
ing. This  was  used  instead  of  a  lead  armored  bus  on 
account  of  their  being  no  possibility  of  a  static  charge 
collecting,  as  would  be  liable  in  the  latter  case.  As  it 
stands  at  present,  the  main  switchboard  contains  nine 
panels,  the  first  for  the  exciters,  four  for  the  generators, 
and  the  remainder  the  line  panels. 

The  exciter  panel  contains  the  two  double-pole  single 
throw  exciter  switches  and  one  double-pole  double  throw 
switch  for  connecting  the  electric  crane  motor  to  either 
exciter  ;  three  ammeters,  one  for  each  exciter,  and  the 
other  crane  motor,  the  two  exciters,  voltmeters  and 
rheostats.  The  machine  panels  are  exactly  similar  to 
each  other,  so  that  a  description  of  one  applies  to  all. 
At  the  top  of  the  board  there  are  four  instruments,  two 
ammeters  and  voltmeters,  the  ammeters  being  placed 
outside,  one  set  for  each  phase  of  the  generator;  below 
these  are  the  voltmeters  and  ammeters  for  measuring 
the  generator  field  excitation,  while  between  them  is  the 
synchronizing  apparatus,  consisting  of  five  lamps  and  a 
three  pole  switch,  for  each  phase.  The  lamps  are  ar- 
ranged three  in  the  upper  row,  connected  respectively  to 
the  upper  bus  bars,  the  three-pole  switch  being  similarly 
connected,  and  two  synchronizing  lamps  in  the  lower 
row.  Then  comes  the  generator  field  switch,  the  two 
main  12,000  volt  switches,  and  lastly  the  field  rheostat. 
The  apparatus  on  each  line  panel  consists  of  two  am- 
meters, one  for  each  phase,  a  static  ground  detector 
connected  in  any  circuit  as  desired,  and  the  two  pole- 
line  switches. 

The  main  switches  used  on  the  generator  and  line 
panels  are  a  new  departure  and  need  an  explanation. 
They  are  special  high  tension  switches  for  breaking  a 
circuit  of  12,000  volts  and  over,  but  are  only  necessary 
when  such  a  high  pressure  is  generated  directly  from  the 
machines.    As  they  appear  on  a  switchboard  there  is 


EiG.  5. — The  Cable  Tunnel. 

only  a  small  iron  frame  in  which  a  long  wooden  lever 
may  be  turned  through  a  120  degree  arc,  and  a  small 
iron  handle  placed  above.  This  latter  is  connected  by 
means  of  a  lever  on  the  back  of  the  switchboard,  to  two 
valves,  each  placed  in  an  air  duct  into  which  air  is 
pumped  from  a  fan  blower.  These  air  ducts  are  two 
wooden  boxes  running  the  entire  length  of  the  switch- 
board, and  are  situated  so  that  when  the  valve  is  open 
a  jet  of  air  impinges  on  the  contacts  of  the  high  tension 
switch,   thus  destroying  the  arc.     The  iron  handle 
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directly  above  the  high  tension  switch  cannot  be  opened 
until  the  valve  in  the  air  duct  is  also  opened,  thus 
always  insuring  an  air  blast  on  the  breaking  contacts. 

For  the  switch  itself  the  moving  lever  on  the  face  of 
the  board  is  directly  connected  to  a  rocking  lever  which 
moves  too  and  fro  a  trolley  containing  the  dead  side  of 
the  switch.  This  trolley  moves  forward  and  engages 
with  one  set  of  contacts  connected  to  the  upper  bus  bars, 
or  backwards  to  the  lower  bus  bars,  according  as  the 
lever  is  moved  to  the  right  or  the  left  of  the  centre. 
The  contacts  of  the  two  sets  of  bus  bars  are  9  feet 
apart,  and  though  the  "off"  position  of  the  trolley  is 
midway  between  the  two, 
a  break  of  6  feet  may  be 
produced  by  moving  the 
lever  slightly  past  the 
center.  There  are  two  of 
these  switches  for  each 
generator  and  line  panel. 
To  prevent  arcs  from 
jumping  from  one  switch 
to  another,  they  are  separ- 
ated by  marble  barriers 
two  feet  high. 

All  the  ammeters  and 
voltmeters  in  use  on  alter- 
nating current  are  envel- 
oped in  a  handsome  ground 
glass  case  to  protect  the 
switch-board  attendant, 
should  he  persist  in  his 
habit  of  tapping  the  instru- 
ments, from  receiving  the 
shock  he  would  get  from 
an  iron  cased  instrument 
should  there  chance  to  be 
a  leak. 

For  supplying  the  air 
ducts  with  air  two  45-inch 
Sturtevant  fans  are  used, 
each  direct-connected  to  a 
two-phase  500-volt  S.  K.C. 
induction  motor,  either 
being  capable  of  keeping 
up  the  supply  required. 

To  reduce  the  line  volt- 
age to  500 — that  required 
by  the  induction  motors 
for  the  fans — four  single- 
phase  Stanley  air-cooled 
transformers  ate  used,  a 
special  switchboard  for 
these,  consisting  of  four 
white    marble  panels 

mounted  on  a  hardwood  frame,  being  installed  at  one  end 
of  the  switchboard  gallery. 

The  high-tension  switches  are  of  the  bayonet  stick 
type,  each  separated  by  heavy  marble  barriers.  The 
low  tension  switches  are  the  ordinary  S.K.C.  slide  type. 
D.  &W.  non-arcing  enclosed  fuses  protect  the  trans- 
formers on  both  the  primary  and  secondary  sides. 

For  a  local  circuit,  the  two  60  k.w.  single-phase 
Stanley  air-cooled  transformers  are  also  installed.  The 
switchboard  for  these  is  similar  to  the  one  just  de- 
scribed, except  that  it  consists  of  only  two  panels. 

POLE  LINE. 

From  the  front  of  the  power  house  the  line  wires, 
still  lead-armored,  pass  through  quarter-turn  porcelain 


tubes  to  prevent  rain  from  leaking  into  the  powerhouse, 
through  wooden  ducts  to  the  terminal  house  and  thence 
to  the  pole  line.  There  will  be  four  4-wire  two-phase 
transmission  lines  on  two  separate  pole  lines,  each  16.6 
miles  in  length,  although  only  two  lines  are  as  yet  com- 
pleted. No  fuses  or  circuit  breakers  are  used  in  the 
line,  as  the  generators,  on  account  of  the  great  induct- 
ance of  their  armatures,  will  carry  a  short  circuit  for  a 
short  time  without  injury. 

The  pole  lines  are  built  very  substantially,  the  poles 
being  of  white  cedar,  45  feet  long,  8  inches  in  diameter 
at  the  top,  set  6  feet  in  the  ground  and  spaced  90  feet 


Fig.  C. — Special  Switchboard  for  Handlixg  10.000  H.  P.  at  12,500  \  olts. 


apart.  In  places  where  it  is  necessary  they  are  im- 
bedded in  concrete. 

The  transmission  wires,  four  on  each  cross-arm,  are 
No.  00  medium  drawn  bare  copper,  18  inches  apart, 
securely  fastened  to  triple  petticoat  porcelain  No.  i  Im- 
perial insulators,  tested  to  40,000  volts.  These  are 
screwed  to  oak  pins,  which  are  in  turn  fastened  to  the 
cross-arm  by  a  saddle  bolt  from  below.  For  protection 
against  lightning,  there  are  three  barbed  wires  grounded 
at  every  pole  the  entire  length,  one  on  top  of  the  pole, 
the  other  two  at  the  outer  ends  of  the  upper  cross-arm  ; 
all  are  mounted  on  glass  insulators,  these  being  used  on 
account  of  the  lesser  liability  of  fracturing  the  barbed 
wire  and  thus  producing  a  short  circuit  than  when 
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secured  by  ordinary  staples.  Besides  these  are  two 
banks  of  S.K.C.  lightnino^  arresters  and  choke  coils  at 
four  places  on  the  line  where  it  passes  underground,  as 
well  as  at  the  power  house.  At  such  points  there  are 
eight  gaps  between  each  line  and  the  ground,  each  gap 
being  for  2,000  volts. 

From  the  power  house  the  pole  line  crosses  the  Riche- 
lieu river  below  the  dam,  the  poles  being  imbedded  in 
immense  concrete  piers,  along  the  line  of  railway  to  the 
new  Victoria  Jubilee  bridge,  over  a  mile  long,  spanning 
the  St.  Lawrence.  Here  ic  passes  into  two  wooden 
boxes,  each  containing  one  line,  'situated  outside  the 
guard  rail.  Thence  it  again  takes  to  the  poles  on  the 
company's  right-of-way  to  the  Lachine  Canal,  which  it 
crosses  in  ^/i"  steel  tubes,  two^vires  each,  placed  6 
feet  below  the  bottom  of  the 'canal,  and  thencejto  the 


their  fan  blowers  and  bus  bars  similar  to  those  used  in 
the  power  house  previously  described  ;  thence  to  the 
transformers,  the  voltage  being  there  reduced  to  2300, 
the  city  pressure  ;  thence  back  to  the  switchboard  to 
what  is  called  a  transfer  board,  where  the  transformers 
may  be  coupled  in  any  combination  desired  without  any 
possible  danger  of  short  circuiting  the  line.  The 
method  of  doing  this  is  to  have  the  plugs  of  one  polarity 
slotted  and  keyed  so  as  to  connect  with  jacks  of  the 
same  polarity.  The  needed  instruments,  ammeters, 
voltmeters,  and  ground  detectors,  all  glass  encased, 
are  also  situated  on  this  switchboard. 

There  are  twenty-four  200  k.w.  single  phase  Stanley 
transformers  immersed  in  mineral  oil  and  water  cooled, 
in  three  rows  of  eight  each.  Each  transformer  is  en- 
closed in  a  rectangular  cast  iron  tank,   in  which  a  free 
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The  line  loss  is  about  10  per  cent,  at  full 


sub-station, 
load. 

The  line  tests  on  June  24th  proved  perfectly  satisfac- 
tory, not  the  slightest  indication  of  a  ground  showing 
on  the  line,  the  pressure  on  which,  as  stated  before,  is 
12,000  volts  direct  from  the  machines,  without  any  in- 
terposition of  transformers. 

SUB-STATION. 

The  sub-station,  situated  on  Prince  street  in  the 
premises  occupied  by  the  Royal  Electric  Company,  is  a 
brick  structure,  the  floor  of  which  is  several  feet  below 
the  surface,  for  reasons  to  be  developed  later.  This 
building  has  thoroughly  water-proof  foundations,  even 
several  feet  above  ground,  on  account  of  the  tendency 
of  the  St.  Lawrence  to  overflow  its  banks  in  the  spring 
and  produce  a  Hood  in  the  lower  parts,  though  protected 
by  dykes  as  they  are. 

The  lead  armored  cables  enter  from  below,  pass  to  a 
high  tension  switchboard,  the  switches,  air  ducts  with 


circulation  is  obtained  through  coils  of  pipe,  the  supply 
beine  obtained  from  the  Lachine  canal  not  far  distant. 
The  Royal  Electric  Company  has  a  perpetual  grant  of 
water  from  this  canal,  obtained  from  the  government, 
and  for  this  reason  the  sub-station  was  excavated  deep, 
so  that  the  water  would  flow  from  the  sub-station  to 
the  transformers  by  gravity.  This  sub-station  is  only 
one-third  of  the  total  output  of  the  water  plant,  but 
permits  of  enlargement  by  removing  some  of  the  boilers 
used  at  present. 

Each  transformer  is  given  a  clear  space  free  from 
obstruction,  while  situated  directly  in  front  is  its 
switchboard,  consisting  of  high  and  low  tension  sides, 
the  switches  on  the  former  being  of  the  bayonet-stick 
type  mounted  on  a  white  marble  panel,  and  each 
separated  by  a  heavy  marble  barrier  to  prevent  arcs 
from  jumping  across  ;  the  switches  on  the  low  tension 
side  are  of  the  S.K.C.  slide  type.  Connected  in  the 
secondary  of  each  transformer  is  a  glass  case  ammeter 
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indicating  the  load  that  each  is  carrying.  The  frame 
work  of  these  switchboards  is  of  white  oak  well  soaked 
in  asbestos  paint  and  then  erected  and  allowed  to  dry 
for  upwards  of  a  year.  It  was  then  given  two  coats  of 
asbestos  paint,  after  which  it  is  practically  fireproof. 
Each  transformer  is  protected  by  D.  &  W,  non-arcing 
enclosed  fuses  on  both  primary  and  secondary  sides. 

Power  and  light  are  supplied  from  the  same  circuits, 
the  slight  regulation  being  performed  by  hand  at  the 
distributing  board,  the  machines  themselves  having  an 
inherent  regulation  of  10  per  cent,  between  no  load  and 
full  load.  As  each  phase  is  the  independent  in  two-phase 
system,  no  method  is  needed  to  balance  the  loads  on  each 
phase,  except  that  in  order  to  obtain  the  full  capacity 
of  the  machine  each  phase  must  be  fully  loaded. 

The  entire  electrical  equipment  and  machinery  of  the 


company,  acted  as  chairman.  In  replying  to  the  toast,  Mr. 
Davies  expressed  his  regret  at  the  severance  of  his  rela- 
tionship, and  referred  to  the  kindness  received  at  the  hands  of 
manager  of  the  company. 

Capt.  Thos.  A.  Brown,  late  of  Montreal,  but  now  engineer  of 
the  Havana  Street  Railway,  has  been  a  victim  of  j-ellow  fever, 
but  we  are  pleased  to  learn  that  the  crisis  has  been  passed  and 
that  he  is  on  the  road  to  recovery. 

Mr.  D.  M.  Campbell,  who  has  been  for  almost  a  decade  fore- 
man of  the  Ottawa  Car  Company's  works  at  Ottawa,  was  on 
Christmas  eve  made  the  receipient  of  a  beautiful  case  of  drafting 
instruments  by  the  employees  under  his  supervision. 

Mr.  Alfred  Fairbairn,  of  Montreal,  has  gone  to  Kingston, 
Jamaica,  to  accept  the  position  of  comptroller  of  the  West  India 
Street  Railway  Co.  Before  his  departure  some  of  his  friends  in 
Montreal  presented  him  with  a  gold  watch  ^as  a  testimonial  of 
esteem. 

Mr.  J.  A.  Kammerer,  local  manager  at  Toronio  for^the  Roj-al 


Fig.  8 — Interior  of  Slb-Station  in  Montrkal. 


above  plant  was  furnished  and  installed  by  the  Royal 
Electric  Co.,  ot  Montreal.  The  heavy  machine  work 
was  done  in  their  shops  in  that  city,  and  the  lighter 
work  and  assembling  at  the  power  house  at  Richelieu. 
The  work  is  creditable  to  the  Royal  Electric  Company. 


PERSONAL. 

Mr.  B.  R.  Laird,  of  Amherst  N.  S.,  has  gone  to  Cuba,  to  set  up 
the  engines  shipped  there  by  the  Robb  Engineering  Company. 

Mr.  Robert  O.  Boyd  recently  spent  a  short  vacation  in  To- 
ronto, previous  to  going  to  Denver,  Col.,  where  he  has  secured  a 
position  as  manager  of  a  large  electrical  company. 

On  December  20th  last  Mr.  Chas.  A.  Barton,  manager  at  Peter- 
boro'  of  the  Canadian  General  Electric  Co.,  was  married  in  To- 
ronto to  Miss  MacDonald,  daughter  of  Mr.  Randolph  MacDonald. 

Mr.  E.  M.  Davies,  electrician,  recently  installed  an  electric  light 
plant  at  Montague  Bridge,  P.E.I.,  for  the  Montague  Electric 
Light  Co.  Before  taking  his  departure  he  was  tendered  a  compli- 
mentary dinner,  at  which  Mr.  Geo.  Wightman,  president  of  the 


Electric  Co.,  of  Montreal,  was  presented  during  the  holidays  with 
a  handsomely  framed  group  of  portraits  of  the  members  of  his 
staff,  an  enlarged  photo  of  himself  occupying  the  place  of  honor 
in  the  centre,  and  on  either  side  photos  of  the  interior  of  the 
Cataract  Power  Company's  generating  station  at  DeCew  Falls. 

Mr.  F.C.  .\rmstrong,  wellknownthroughoutCanadaasihe  former 
representative  of  the  Canadian  General  Electric  Co..  spent  (he 
holida\^s  among  his  Canadian  friends.  Mr.  .\rmslrong  now  occu- 
pies the  responsible  position  of  manager  of  the  commercial  depart- 
ment of  the  well-known  engineering  firm  of  Dick,  Kerr  &  Co.. 
London,  England,  of  which  Mr.  Rutherford,  formerly  chief  engi- 
neer of  the  Canadian  General  Electric  Co.,  is  now  the  general 
manager.  Mr.  Rutherford  is  at  present  in  India  in  connection 
with  some  important  project  in  which  his  firm  are  interested.  It 
is  gratifying  to  be  able  thus  to  record  the  success  achieved  by 
Canadians  abroad. 


The  contract  for  lighting  the  streets  of  Dartmouth.  \.  S..  by 
electricitj-  expires  in  June  next,  and  the  council  will  shortly  con- 
sider the  question  of  renewing  the  contract  or  installing-  a  muni- 
cipal plant. 


January,  1900 
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REGULATIONS  CONCERNING  ELECTRICAL 
APPARATUS. 

A  COMMITTEE  of  the  British  House  of  Commons  ap- 
pointed to  enquire  into  certain  dangerous  trades  made 
a  somewhat  comprehensive  report  regarding  the  dangers 
incidental  to  the  operation  of  electrical  generating 
works.  After  describing  the  process  of  generating  and 
distributing  electricity,  the  committee  recommended  that 
the  following  regulations  be  adopted  for  the  protection 
of  apparatus  in  stations  where  current  is  generated  at  a 
pressure  above  700  volts  direct  or  350  volts  alternating  : 

1.  Tlie  frames  and  bed  plates  of  all  generating  machines  shall 
be  efficiently  connected  to  earth. 

2.  The  rails  fencing  dynamos,  or  other  generating  machines> 
shall  be  made  of  wood  or  other  non-conducting  material. 

3.  All  terminals,  collecting  brushes,  main  connectors,  parts  of 
dynamos,  motors  or  other  appliances,  to  which  neither  regulation 
No.  6  nor  No.  7  applies,  shall  be  so  placed,  covered  or  fenced 
with  non-conducting  materials,  that  no  person  can  touch  accident, 
ally,  either  with  his  body,  clothing,  or  any  conducting  tool,  two 
parts  differing  from  each  other  by  an  amount  which  constitutes  a 
high  pressure.    This  rule  is  to  be  read  in  connection  with  No.  4_ 

4.  The  floors  of  all  places  where  it  would  be  possible  to  make 
connection  with  metal  at  high  pressure  shall  be  covered  with  an 
insulating  mat  of  suitable  material  and  kept  in  a  state  of  efficient 
insulation. 

5.  The  material  used  for  wiping  or  cleaning  the  commutator 
strips  or  collector  rings  of  dynamos,  motors,  or  rotary  converters 
of  any  form  shall  be  applied  by  means  of  an  insulating  handle. 

6.  In  switchrooms  and  on  the  front  of  switchboards,  the  main 
switches,  main  fuses,  main  terminals,  omnibus  bars,  and  all  other 
metallic  parts  shall  be  insulated  or  arranged  in  such  manner  as  to 
render  it  impossible  for  any  person  by  accident  or  inadvertence  to 
touch  them. 

7.  The  backs  of  all  switchboards  shall  be  kept  closed,  except 
for  the  purpose  of  alterations  or  repairs.  When  such  work  has  to 
be  carried  on  either  at  the  back  or  at  the  front  of  switchboards, 
the  following  regulations  shall  apply  : 

a.  No  person  except  a  skilled  electrician,  or  a  workman  under 

his  personal  and  immediate  supervision,  shall  be  emploj-ed 
when  any  part  is  at  high  pressure. 

b.  No  extensive  or  serious  repairs  shall  be  executed  upon  metal 

which  is  at  high  pressure. 

c.  Where  the  alterations  or  repairs  aie  not  of  an  extensive  or 

serious  character,  all  metallic  parts  at  high  pressure  shall  be 
covered  with  an  insulating  cap  or  protected  by  some  form 
of  insulating  covering,  only  one  part,  or  several  at  the  same 
pressure,  to  be  exposed. 

8.  All  switchboards  erected  after  the  application  of  these  rules 
shall  have,  at  the  back,  a  clear  space  of  at  least  four  feet.  This 
space  shall  not  be  utilized  as  a  store  room  or  lumber  room,  or  be 
obstructed  in  any  manner. 

9.  Any  person  at  work  upon  a  cable  or  portion  of  the  mains 
under  high  pressure  shall  wear  India  rubber  gloves  on  both  hands. 

10.  All  aerial  high  pressure  conductors  in  factories  or  workshops 
shall  either  be  insulated  over  their  entire  length,  and  supported  at 
such  frequent  intervals,  that,  in  the  event  of  breakage,  they  shall 
not  come  within  reach  at  places  where  persons  are  liable  to  pass 
or  to  be  employed,  or  shall  be  so  placed  and  arranged  as  to  com- 
ply with  the  requirements  relating  to  such  wires  in  streets  enjoined 
by  the  Board  of  Trade. 

1 1.  The  gloves  shall  be  supplied  by  the  occupier,  and  it  shall  be 
the  duly  of  the  manager  to  see  that  they  are  in  a  proper  state  of 
repair,  and  are  worn  by  the  work-people. 

12.  No  examinations,  repairs,  or  alterations  necessitating  the 
handling  of  mains,  wires,  machines,  or  other  apparatus  shall  be 
carried  on  except  in  cases  of  urgent  necessity  while  such  parts 
are  under  high  pressure,  and  all  such  work  shall  be  done  imder 
the  personal  supervision  of  an  electrical  engineer  or  competent 
manager  or  foreman. 

r3.  Where  operations  are  being  conducted  upon  mains  from 
which  the  current  has  been  cut  off,  the  switch  shall  be  locked  and 
precautions  taken  that  it  shall  not  be  unlocked  except  by  the 
person  in  charge  of  the  station  on  his  being  satisfied  that  the 
danger  is  at  an  end. 

14.  Every  vessel  used  for  lubricating  purposes  shall  be  so  con- 
structed that  it  cannot  act  as  a  conductor  between  the  hand  and 
anything  touched. 


15.  Metal  transformer  boxes  shall  be  efficiently  connected  to 
earth,  and  so  constructed  that  in  the  event  of  "running  to  frame" 
the  earth  connection  will  not  be  broken  by  the  removal  of  the  fuse 
box  or  any  other  part  of  the  box. 

16.  Transformer  cases,  iron  ladders,  and  all  permanent  metallic 
parts  contained  within  the  transformer  chamber,  and  not  forming 
part  of  the  electric  circuit,  shall  be  metallically  connected  to- 
gether. 

17.  All  holes  in  transformer  cases,  through  which  high  pressure 
conductors  pas!<,  shall  be  lined  or  bushed  with  suitable  and  effect- 
ive non-conducting  material. 

18.  All  high  pressure  connections  within  a  transformer  chamber 
shall  be  so  protected  with  insulating  material  that  it  shall  be  im- 
possible to  touch  them. 

19.  Switches  which  can  be  conveniently  operated  from  the  out- 
side for  cutting  off  both  the  high  and  low  pressure  connections  of 
the  transformers  shall  be  fitted  in  all  transformer  chambers  erected 
after  the  application  of  these  rules,  and  in  all  existing  chambers, 
unless  it  is  proved  to  the  satisfaction  of  Her  Majesty's  chief  in- 
spector of  factories  that  such  an  arrangement  would  be  attended 
by  special  difficulty. 

20.  Each  post  or  support  where  series  arc  lighting  is  employed 
shall  be  provided  with  means  for  completely  disconnecting  the  arc 
lamps  from  the  mains,  without  disturbing  the  action  of  the  other 
lamps. 


DEQSION  AFFECTING  LIGHTING  FRANCHISE. 

A  MOST  important  judgment  has  been  handed  out  by  the  court 
of  appeal  at  Montreal.  The  decision  was  in  regard  to  an  action 
for  $20,000  damages  brought  by  the  Hull  Electric  Company 
against  the  Ottawa  Electric  Company.  The  facts  in  the  case  are: 
The  Hull  Electric  Company  got  a  charter  in  1894  based  on  a 
by-law  of  the  city  of  Hull  purporting  to  give  to  it  the  exclusive 
right  of  supplying  electric  light,  power  and  heat  within  the  limits 
of  that  corporation.  At  that  time  the  Ottawa  Electric  Company 
had  been  located  in  Hull,  and  doing  business  there,  for  six  or 
seven  years  under  a  privilege  that  it  did  not  deem  as  exclusive. 
The  Hull  company  then  set  up  the  claim  that  the  Ottawa  com- 
pany was  doing  business  in  that  city  contrary  to  its  charter, 
maintaining  that  it  alone  had  the  right  to  do  business  in  Hull. 
When  no  attention  was  paid  to  this  assumption,  the  Hull  company 
brought  action  for  damages  and  to  have  it  declared  that  it  had  an 
exclusive  privilege  ;  also  to  compel  the  Ottuwa  company  to  take 
down  its  electric  system  and  cease  to  do  business  in  Hull.  The 
Ottawa  company  pleaded  in  answer  that  the  charter  of  the  Hull 
company  was  not  exclusive,  that  it  had  a  right  to  continue  to 
do  business  in  Hull,  and  that  it  was  not  responsible  in  damages. 
The  Ottawa  company  also  ponted  out  that  it  was  not  within  the 
power  of  the  legislature  of  the  province  of  Quebec,  from  which 
the  Hull  company's  franchise  had  been  obtained,  to  grant  an  ex- 
clusive franchise  to  any  company  ;  that  the  Dominion  parliament 
alone  had  the  power,  under  the  B.N. A.  act,  to  grant  an  exclusive 
franchise  of  the  kind  in  question.  Judge  Lavergne  held  that  the 
provincial  legislature  of  Quebec  had  no  right  to  give  an  exclusive 
franchise,  and  that  consequently  the  action  of  the  Hull  company 
was  unfounded.  The  case  was  dismissed  with  costs  against  the 
Hull  company.  From  this  judgment  the  Hull  company'  appealed 
to  the  Court  of  Revision  at  Montreal,  there  being  on  the  bench  Sir 
Melborne  Tait,  Judge  Pagnuelo  and  Judge  Gill.  This  court  re- 
versed the  decision  of  Judge  Lavergne.  The  Ottawa  company  then 
in  turn  appealed  to  the  court  of  appeal  in  the  same  city,  and  judg- 
ment, as  has  been  stated,  was  rendered  restoring  Judge  Laver- 
gne's  decision.  Presiding  were  Sir  Alexander  Le  Coste,  Judge 
Bosse,  Judge  Blanchet,  Judge  Hull  and  Judge  Wurlell.  There 
were  three  parties  to  the  action.  The  corporation  of  the 
city  of  Hull  took  sides  for  the  Ottawa  company,  and  appeared, 
through  tlie  medium  of  its  legal  representative,  to  uphold  the 
position  that  it  had  not  in  fact  granted  an  exclusive  franchise  and 
never  intended  that  the  Hull  company  should  have  an  exclusive 
privilege. 

It  is  probable  that  the  latter  will  now  carry  the  case  either  to 
the  supreme  court  or  to  the  privy  council.  If  the  court  of  appeal's 
judgment  is  sustained  the  Hull  council  will  be  enabled  to 
establish  a  civic  lighting  system,  which  olhet  wise  it  will  not  have 
power  to  do. 

The  Toronto  Rubber  Shoe  Company,  of  Port  Dalhousie,  Out., 
are  installing  in  their  new  factory  a  150  k.w.  S.K.C.  two  phase 
generator,  with  switchboard,  and  one  30  h.p.  and  one  7  h.p. 
S. K.C.  two  phase  induction  motors.  The  entire  factory  will  be 
lighted  and  operatod  by  electricity. 
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A  YOUNG  man  named  Paulsen,  son  of  a 
^Ph?nog°raph!'^  wealthy  lawyer  of  Copenhagen,  Den- 
mark, is  said  to  have  invented  a  phono- 
graph, designed  to  be  operated  in  conjunction  with  the 
telephone,  and  which  will  record  with  a  magnetic  needle 
the  message  delivered  to  the  telephone.  If  desired  the 
phonograph  can  be  disconnected  from  the  telephone. 
The  method  of  operation  of  the  new  invention  is  thus 
briefly  described  :  "A  very  small  magnetic  needle, 
which  is  influenced  by  the  current  of  the  telephone 
wire,  governs  a  steel  ribbon  which  in  turn  runs  over 
two  cylinders.  These  cylinders  come  in  touch  with  the 
magnetic  needle  and  the  work  is  done.  While  the  in- 
strument is  operating  and  a  person  talks  into  the 
telephone,  the  magnetism  in  the  steel  ribbon  is  in- 
fluenced by  the  electric  needle  to  such  a  degree  that  a 
perfect  message  is  recorded.  At  the  receiving  end  it  is 
only  necessary  to  let  the  steel  ribbons  pass  later  before 
the  electric  needle  and  the  current  will  then  reproduce 
the  words  sent  over  the  wire.  Just  as  soon  as  the 
message  has  been  heard,  by  passing  a  magnet  over  the 
steel  ribbon,  the  speech  is  wiped  off  immediately  and 
the  instrument  is  ready  to  receive  messages  again." 
A  company  has  been  formed  to  introduce  the  invention 
throughout  the  world. 


Engineering,  of  London,  in  a  recent 

Destructive  Effects  ,         r       .     .u    j-  .     u   i 

^  «      ^      .     article,  refers  to  the  disturbance  caused 
of  Earth  Carrents.  ' 

at  St.  John's  College,  Oxford,  by  stray 
currents  emanating  from  dynamos  in  the  building. 
Reference  is  also  made  to  the  Toronto  Observatorj', 
where  the  delicate  recording  mechanism  was  so  serious- 
ly affected  by  the  current  employed  on  the  street 
railway  lines  700  feet  distant,  that  removal  to  a  new 
location  several  miles  east  of  the  city  became  necessarj-. 
In  the  construction  of  the  new  building  the  stone  was 
mechanically  tested,  blocks  showing  traces  of  iron 
being  rejected.  In  the  Cavendish  laboratory  at  Cam- 
bridge, even  the  hot  water  pipes  are  made  of  copper. 
Notwithstanding  every  precaution,  however,  it  is  stated 
that  several  of  the  prominent  observatories,  including 
the  national  institution  at  Greenwich,  are  seriously 
affected.  The  most  certain  remedy,  although  a  costly 
one,  is  that  adopted  by  the  Toronto  Observatory.  The 
purpose  of  the  Toronto  Railway  Co.  to  weld  together 
the  ends  of  the  rails  throughout  their  entire  system, 
should  greatly  lessen  the  escape  to  earth  of  return 
currents  and  the  destructive  effects  of  the  same. 
Engineering  suggests  that  a  remedy  may  also  be  found 
in  the  use  of  aluminum  conductors,  but  of  this  we  are 
not  sanguine,  as  aluminum  is  not  well  adapted  for  use 
in  cities,  where  the  injury  from  earth  currents  is 
greatest. 


Enquiry   reveals    the   fact   that  the 

Electrical  Progress  gje^jrical  industrv  in  Canada  shared  to 
in  1899. 

the  full  in  the  prosperity  and  develop- 
ment which  characterized  nearly  every  department  of 
commerce  and  industry  during  the  year  which  has  just 
closed.  The  leading  electrical  manufacturing  and 
supply  companies  report  that  the  volume  of  their  busi- 
ness for  .1S99  exceeded  by  upwards  of  75  percent,  the 
business  done  during  1898.  More  than  half  of  the 
output  of  these  companies  was  applied  to  the  extension 
and  improvement  of  existing  plants,  the  bulk  of  the 
machinery  sold  being  for  lighting  and  power  purposes. 
(There  was  but  little  new  railway  construction  work 
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done  during  the  year,  but  considerable  apparatus  was 
required  for  extensions  and  improvements  to  the  street 
railways  in  Toronto,  Montreal  and  Winnipeg.  Many 
electric  lighting  companies  took  advantage  ot  the  pros- 
perous times  to  discard  old  type  machmery  and  replace 
the  same  with  new  apparatus  of  higher  efficiency.  In 
most  instances,  larger  units  were  installed  and  the  old 
type  machines  kept  on  the  premises  to  be  used  as  a 
reserve  in  case  of  emergency.  As  a  result  of  the 
unusually  large  business  done,  the  stock  ot  the  two  lead- 
ing manufacturing  companies  has  risen  fifty  points  dur- 
ing the  year,  and  further  advances  are  predicted.  The 
workshops  of  the  electrical  manufacturing  companies  are 
said  to  be  crowded  with  orders  to  such  an  extent  that 
no  promise  of  delivery  at  a  specified  time  can  be  made 
and  prices  are  firmly  maintained.  The  outlook  for  the 
new  year  is  also  very  promising.  On  good  authority 
we  learn  that  during  this  year  nearly  100  miles  of 
electric  railway  will  be  built  out  of  the  city  of  Hamilton. 
Canada  can  already  boast  of  having  in  operation 
the  largest  generators  in  the  world,  and  to  be  the 
home  of  some  of  the  largest  electrical  enterprises  in 
the  world,  and  there  is  reason  for  the  belief  that 
the  limit  in  this  direction  has  not  yet  been  reached. 


The  construction  of  electric  railways 

Opposition  to      through   rural  districts    has  brought 
Electric  Railways.  "  _  ° 

into  prominence  the  question  of  what 

conditions  should  govern  the  operation  of  these  roads. 
In  the  discussion  of  this  question,  opportunity  has  been 
taken  by  certain  public  men  to  criticise  rather  severely 
the  operating  methods  adopted  by  street  railway  com- 
panies. The  Toronto  Railway  Co.,  for  instance,  have 
been  condemned  for  what  is  claimed  to  be  their  neglect 
in  not  providing  an  efficient  fender.  A  criminal  action 
has  been  taken  by  the  Crown  against  the  officers  of  the 
company  and  the  City  Engineer,  on  account  ot  the 
killing  of  a  person  while  crossing  in  a  sleigh  a  street 
intersection.  The  verdict  of  the  Coroner's  jury  states 
that  the  fender  in  use  was  not  the  best  available,  and 
that  the  speed  of  the  car  was  so  great  as  to  be  incon- 
sistent with  safety  to  life.  That  it  is  now  possible  to 
obtain  a  more  efficient  fender  than  those  in  use  the  com- 
pany admit,  but  they  claim  that  the  present  fender  was 
the  best  that  was  available  when  it  was  introduced,  and 
that  since  having  adopted  it  they  have  been  endeavoring 
to  satisfy  themselves  as  to  the  efficiency  of  the  various 
fenders  on  the  market.  The  question  as  to  what  fender 
to  adopt  has  been  given  much  consideration  by  street 
railway  companies  both  in  Canada  and  the  United 
States.  A  deputation  of  the  Montreal  Railway  Com- 
pany recently  visited  many  of  the  leading  cities  in  the 
Eastern  States  for  the  purpose  of  investigating  the 
merits  of  the  various  fenders  in  use,  and  subsequently 
recommended  the  adoption  of  the  fender  invented  by 
Mr.  Geo.  Sleeman,  of  Guelph.  This  fender  is  now 
used  by  the  Montreal,  Winnipeg  and  Guelph  street 
railway  companies,  and  has,  we  believe,  been  quite 
effective  in  the  prevention  of  fatal  accidents.  It  has 
been  suggested  that  a  government  commission  be 
appointed  to  make  an  investigation  and  report  as  to 
the  most  efficient  fender  to  be  employed.  This  course 
would  no  doubt  meet  with  the  approval  of  street  rail- 
way companies,  who  would  not  likely  be  slow  to  act 
upon  the  recommendations  made.  It  is  being  urged  in 
some  quarters  that  a  line  of  policy  towards  electric 
railways,  covering  such  points  as  rights  of  way  on 


public  thoroughfares,  duration  of  franchises,  fares, 
connections  with  other  roads,  and  similar  matters, 
should  be  declared  by  the  government,  and  that  a 
commission  or  arbitration  board  should  be  appointed  to 
decide  matters  in  dispute.  No  section  of  the  com- 
munity would  welcome  such  a  policy  more  heartily  than 
the  railway  companies,  as  they  would  then  know 
exactly  on  what  ground  they  stood.  A  point  to  be 
guarded  against,  however,  is  the  placing  of  such  re- 
strictions upon  the  operation  of  electric  railways  as  would 
retard  their  development.  In  this  connection  it  might 
not  be  amiss  to  point  out  to  the  electric  railway  com- 
panies the  necessity  of  organization,  to  more  eflFectually 
present  their  just  claims  to  the  public  authorities,  and  to 
prevent  the  adoption  of  legislation  based  on  erroneous 
assumption. 


Dr.   Cunningham  contributes   to  the 
Death  f^om^iectric  gigj-tpij-gi  World  a    valuable  treatise 

giving  a  description  of  how  electric 
currents  induce  death  in  the  lower  animals,  as  well  as 
his  observations  regarding  effect  of  such  currents  upon 
the  human  body.  Dr.  Cunningham  has  devoted  much 
study  to  this  subject,  and  has  made  exhaustive  experi- 
ments on  dogs,  with  currents  at  more  than  1,000  volts 
pressure.  To  ascertain  the  effect,  currents  were  passed 
for  various  periods  of  time  across  the  chest,  through 
the  brain,  and  from  the  brain  to  the  thighs.  He  found 
that  when  the  chest  was  transversed  by  a  current  for  a 
sufficient  length  of  time  the  effect  was  the  immediate 
cessation  of  the  heart  action.  The  circulation  of  the 
blood  throughout  the  body  ceased  and  the  nerve  cells  of 
the  system  died  rapidly  from  the  lack  of  indispensable 
blood.  When  the  circuit  included  the  heart  and  the 
brain  a  combined  effect  was  the  result,  the  heart  being 
thrown  into  fibrillation  and  the  blood  supply  to  the 
brain  ceasing.  Death  is  thus  produced  by  disorganiz- 
ing the  action  ot  the  heart.  Dr.  Cunningham  is  of  the 
opinion  that  artificial  respiration,  if  applied  at  once, 
would  in  the  majority  of  cases  restore  life,  but  that  if 
many  seconds  elapse  the  co-ordinate  heart  beat  would 
fail  to  reappear.  He  suggests  that  the  required 
stimulus  might  possibly  be  given  by  a  high  pressure 
electric  shock.  This  method  of  resusitation  might  be 
employed  on  the  lower  animals,  but  it  would  require 
considerable  persuasion  to  induce  the  friends  of  a 
person  injured  by  an  electric  shock  to  apply  as  a  re- 
storative the  agent  which  was  responsible  for  his  in- 
jured condition.  Dr.  Cunningham  is  of  the  opinion 
that  electric  currents  act  on  the  human  body  in  the  same 
manner  as  they  do  on  the  canine  race.  Altogether,  his 
experiments  are  not  favorable  to  resusitation  in  the  event 
of  a  shock  from  a  high  pressure  current. 


By  the  annual  report  of  the  Inland 
^Secttir*     Revenue  Department  of  the  Dominion 

for  the  year  ended  June  30th,  1899,  we 
are  furnished  with  some  particulars  regarding  the  work- 
ing of  the  Electric  Light  Inspection  Act,  authorized  by 
Parliament  in  the  spring  of  1894  and  put  into  effect  in 
June  of  the  following  year.  There  were  registered 
under  the  Act  during  last  year  276  companies,  who  paid 
in  registration  tees  the  sum  of  $4,170.  These  compan- 
ies have  in  operation  10,960  arc  lamps  and  546,672  in- 
candescent lamps,  or,  calculating  that  one  arc  is  equal 
to  ten  incandescents,  a  total  capacity  equal  to  656,200 
incandescent  lamps.    Comparing  these  figures  with  the 
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number  of  lamps  in  use  three  years  ago,  they  show 
a  substantial  growth  of  the  electric  lighting  industry. 
During  the  year  ended  June  30th  last  there  were  pre- 
sented for  inspection  5,762  electric  light  meters,  of 
which  5,566  were  accepted  as  correct  or  as  coming 
within  the  limit  of  error  permitted  by  law.  There  were 
rejected  187  meters,  but  134  of  these  were  verified  after 
first  rejection.  The  fees  charged  tor  the  inspection  of 
meters  were  $7,228.25,  or  about  $1.35  per  meter.  It 
will  be  observed  that  the  revenue  for  the  year  from 
registration  and  inspection  fees  reached  a  total  of 
$11,398.25.  The  expenses  of  inspection  are  given  as 
$4,007.02,  leaving  a  balance  of  $7,391.23.  There  was 
expended  on  standard  instruments  the  sum  of  $2,- 
625.67.  These  instruments,  we  presume,  are  in  a 
measure  a  permanent  asset,  and  should  not  be  charged 
against  the  expenses  of  any  particular  year.  But, 
even  after  allowing  a  sum  to  cover  the  cost  of  these 
instruments,  it  is  shown  that  there  was  a  net  revenue 
derived  from  the  inspection  of  electric  light  in  the 
year  under  review  of  $4,675.56.  Clause  26  of  the 
Electric  Light  Inspection  Act  states  that  the  fees  shall 
be  regulated  so  that  they  will,  as  nearly  as  may  be, 
meet  the  cost  of  carrying  the  Act  into  effect.  It  ap- 
parently was  not  the  intention  of  the  Act  that  its 
operation  should  in  any  way  increase  the  government 
revenue.  It  would  seem,  therefore,  that  the  time  has 
arrived  when  a  reduction  of  the  fees  charged  would 
be  in  order.  It  is  indeed  a  strange  anomaly  that  the 
electric  lighting  companies  should  be  called  upon  to 
carry  a  portion  of  the  expense  of  the  inspection  of 
gas  and  weights  and  measures.  We  observe  that 
while  the  fees  for  the  inspection  of  electric  light  are 
more  than  double  the  expenses,  the  revenue  obtained 
from  gas  companies  is  between  one  and  two  thousand 
dollars  less  than  the  expenditure,  while  for  the  in- 
spection of  weights  and  measures  the  revenue  for  the 
year  was  $48,453.95,  against  an  expenditure  of  $63,- 
643.31.  The  comparison  is  certainly  not  such  as  will 
meet  with  the  approval  of  the  electric  lighting  companies 
of  Canada. 


MR.  A.  F.  NASH. 

As  previously  announced  in  the  Electrical  News, 
Mr.  A.  F.  Nash,  of  Windsor,  Ont. ,  has  been  appointed 
to  succeed  the  late  Mr.  Williams  as  electric  light  and 
gas  inspector  for  the  London  district.  Mr.  Nash  was 
born  on  June  22,  1853,  in  the  town  of  Whitby,  Ont., 
securing  his  first  business  experience  with  the  firm  of 
Thompson,  Smith  &  Son,  lumber  dealers,  of  Toronto. 
From  1870  to  1876  he  was  employed  in  their  Oswego 
office.  In  January  of  the  latter  year  he  became 
associated  with  his  brother,  Mr.  C.  H.  Nash,  who 
during  the  previous  season  had  erected  the  Stratford 
gas  works.  He  assisted  in  the  construction  of  the 
Napanee  gas  works,  and  subsequently  accepted  the 
management  of  the  Stratford  gas  works,  being  ap- 
pointed secretary-treasurer  of  the  company  in  July, 
1877.  Four  years  later  he  resigned  this  position  and 
removed  to  Windsor,  where  he  held  a  similar  position 
until  February,  1882,  when  he  removed  to  St.  Joseph, 
Mo.,  and  became  secretary-treasurer  of  the  St.  Joseph 
Gas  Co.  In  April,  1887,  he  returned  to  Windsor  to 
become  manager  of  the  Windsor  Gas  Co. 

During  the  summer  of  1887  Mr.  Nash  installed  an 
arc  light  plant  in  conjunction  with  the  gas  works,  which 
he  operated  until  December,    1890,  when  a  municipal 
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plant  having  been  installed  by  the  city,  he  was  com- 
pelled to  shut  down  his  plant  and  dispose  of  it  piece- 
meal as  opportunity  presented.  This  was  his  reward 
for  providing  electric  lighting  for  the  city  when  that 
industry  was  almost  in  its  experimental  stage.  Mr. 
Nash  continued  as  manager  of  the  gas  company  until 
March,  1896,  when,  owing  to  a  change  of  ownership, 
he  resigned  his  position.  His  next  appointment  was  as 
eleatric  light  and  gas  inspector  for  the  London  district, 
the  duties  of  which  office  he  is  well  qualified  to  dis- 
charge in  the  intetests  both  of  the  government  and  the 
lighting  companies. 


QUESTIONS  AND  ANSWERS. 

A  SUBSCRIBER  Writes  from  a  town  in  Western  On- 
tario as  follows  : — (i)  "  I  am  in  charge  of  the  lighting 
plant  here  and  have  worked  myself  into  a  small  corner 
with  the  series  street  lighting,  but  yet  I  believe  that  1 
am  all  right,  but  to  make  sure  am  bothering  you. 
There  are  installed  and  burning  56  street  lamps,  32 
c.p.,  and  what  are  called  45  volt  lamps,  on  two  circuits. 
One  circuit  has  27  lamps,  the  other  29  lamps,  with  a 
booster.  I  want  to  add  10  more  lamps — they  are 
scattered  all  over  the  two  circuits — and  at  the  same 
time  do  away  with  the  booster.  The  way  I  figured, 
also  where  I  made  the  mistake,  was  as  follows  :  .As- 
suming my  primary  voltage  at  1,000  volts  and  the 
lamps  each  taking  45  volts,  and  56  lamps  already 
burning,  with  the  ten  new  ones  make  56x10  =  66; 
then  in  going  over  my  lines  outside,  I  found  that  I 
could  divide  them  up  into  three  circuits  with  very  little 
labor  and  expense,  which  would  give  me  three  circuits 
containing  22  lamfJs  each,  66-^-3  =  22,  and  1,000  v. 
22  1.  =  55,  which  would  allow  me  to  divide  that  way, 
and  only  leave  10  volts  over.  But  upon  considering 
my  plan  I  found  that  my  primary  voltage  was  nearer 
1,150  than  1,000,  for  my  secondary  voltage  is  115 
volts.  What  I  want  to  know  is  this — can  I  safely  do 
this  yet — put  22  lamps  in  series,  they  being  onlv  45 
volt  lamps,  or  will  it  just  blow  them  all  out  of  business? 
They  are  the  Buckeye  lamp,  and  as  they  are  running 
give  a  poor  light.  I  don't  think  they  are  developing 
their  full  candle  power."  (2)  "I  would  also  like  to 
ask  some  of  your  readers  what  they  would  consider  a 
fair  consumption  of  coal  for  a  plant  consisting  of  a 
boiler  60  X  14',  well  placed,  burning  mine  run  coal  ; 
boiler  feed  ;  a  duplex  steam  pump  feeding  through  a 
heater  capable  of  raising  temperature  from  50'  to  190' 
F. ;  engine  13x30,  high  pressure  Wheelock  (steam 
pipe  covered),  running  an  alternator  (inductor)  io}4 
hours  in  two  runs— first  eight  hours  fires  banked  for 
5 '2  hours,  then  2'^,  hours  run,  and  then  fires  banked 
again  for  eight  hours  ;  average  load  17  5  amperes. 

Answer. — (i)  This  is  a  very  simple  problem.  The 
22  lamps  would  not  have  quite  resistance  enough  to 
keep  current  down  to  normal.  It  would  be  necessarj- 
to  put  sufficient  resistance  into  each  circuit  to  equalize 
them  with  the  pressure.  In  practice  it  will  be  a  simple 
matter  to  put  one  or  two  extra  lamps  on  to  each  circuit 
and  cut  them  out  one  at  a  time  till  the  required  current 
was  obtained.  If  there  were  then  left  more  lamps  in 
each  circuit  than  were  required  outside,  they  could  be 
utilized  to  light  the  plant.  This  would  be  better  than 
wasting  the  current  in  a  rheostat.  (2)  From  three- 
quarters  to  one  ton  per  day,  depending  on  quality  of 
coal  and  on  a  somewhat  varying  load. 
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A  CANADIAN  BOILER-MAKER. 

Boiler-making,  like  its  sister  trade,  engine-building,  is  a  branch 
of  industry  which  has  commanded  the  attention  and  study  of  some 
of  the  most  able  men  of  the  nineteenth  century.  The  nature  of  the 
duty  that  a  boiler  is  designed  to  perform  renders  it  imperative  that 
there  should  be  identified  with  its  construction  artizans  of  recog- 
nized ability  and  skill.  As  one  who  has  attained  renown  in  this 
direction  we  introduce  to  readers  of  the  Electrical  News  Mr. 
J.  J.  Main,  of  Toronto,  who  is  well  known  in  engineering  circles. 

Born  in  one  of  the  Channel  Islands  in  the  year  1852,  Mr.  Main 
came  to  Canada  with  his  parents  when  but  a  boy,  obtaining  his 
early  education  at  public  schools  at  Montreal  and  Barrie.  At  the 
age  of  I J  he  was  apprenticed  to  learn  the  trade  of  a  mechanical 
engineer,  but  disliking  his  position  and  the  hours  he  was  required 
to  work,  namely,  from  4  o'clock  in  the  morning  till  9  at  night,  he 
decided  to  seek  other  employment.  He  became  apprenticed  to 
the  boiler-making  in  the  Northern  Railway  shops  at  Toronto,  and 
while  thus  engaged  attended  the  Mechanics'  Institute  night  school, 
where  he  received  tuition  in  drawing  and  mathematics  at  the  ex- 
pense of  Mr.  Cumberland,  managing  director  of  the  Northern 
Railway  Company,  who  had  recognized  him  as  a  diligent  and 
faithful  employee.  .After  completing  his  apprenticeship  Mr.  Main 
joined  his  father  in  taking  contracts  for  points,  crossings,  etc.,  for 
the  narrow  gauge  railways,  their  shops  being  located  just  on  the 
site  where  the  large  chimney  of  the  Toronto  Railway  Company's 
power  house  now  stands. 

Towards  the  close  of  the  year  1870  the  boiler-making  trade  be- 
gan to  improve,  and  Mr.  Main  en- 
gaged as  a  journeyman  with  Dickey, 
Neil  &  Co.,  whose  works  were  locat- 
ed on  Beverley  street,  Toronto.  The 
business  of  this  firm  was  confined 
largely  to  the  building  of  boilers  for 
the  oil  wells  in  western  Ontario  and 
for  saw-milling  plants,  the  manufac- 
ture of  marine  boilers  being  well 
nigh  controlled  by  Neil  Curry,  whose 
works  were  on  the  Esplanade.  The 
marine  boilers  of  those  days  were  of 
the  fire-box  return  tubular,  low  pres- 
sure steam  chimney  type. 

It  is  only  when  we  compare  the 
primitive  methods  then  employed 
with  the  equipment  of  a  modern  boil- 
er-making plant  of  to-day  that  we 
can  appreciate  to  the  full  extent  the 
difficulties  under  which  the  artizan 
labored  in  earlier  days.  Mr.  Main 
states  that  a  boiler  which  thirty  years 
ago  would  require  one  year  in  which 
to  build  could  now  be  completed  in 
two  months.  The  shops  of  Dickey, 
Neil  &  Company  were  so  small  that 
it  was  frequently  found  necessary  to 
remove  one  side  of  the  shop  in  order 
to  get  a  boiler  out.  Any  kind  of  a 
building  was  considered  as  good 
enough  for  a  boiler  shop.  Anything 
but  a  mud  floor  was  unknown,  and 
in  many  cases  there  was  little  roof, 
and  the  workman  frequently  had  to 
shovel  the  snow  off  his  work  and 
tools  on  winter  mornings.  The  drill- 
ing of  holes  in  boiler  plate  was  re-  Mr.  J.  J 
garded  as  an  imposijibility.  When- 
ever they  could  not  be  punched  with  a  punching  machine  they 
were  cut  with  the  hammer  and  chisel.  The  chief  qualification  of 
a  boiler-maker  consisted  in  his  ability  to  cut  a  large  number  of 
holes  in  a  day. 

Mr.  Main  remained  with  Dickey,  Neil  &  Co.  for  two  years,  then 
went  to  the  United  States  for  a  similar  period,  working  as  joui- 
neyman  in  Titusville,  Oil  City  and  Pittsburg  on  boilers  for  oil  wells 
and  stills.  It  was  there  that  he  gained  valuable  experience  in 
doing  ra[)id  work.  Returiiing  to  Toronto  in  1874,  he  engaged 
with  Irwin  &  Marshall,  who  conducted  boiler  and  engine  works 
on  the  Esplanade,  between  Jarvis  and  Cieorge  streets.  While 
thus  employed  he  had  the  honor  of  building  the  first  steel  boilers 
built  in  Toronto,  while  but  comparatively  tew  had  previously  been 
built  on  the  Continent.  These  boilers  were  6  feet  4  inches  in 
diaineter  and  16  feet  long,  and  were  then  considered  exceedingly 
large.  They  are  slill  in  service  at  the  Toronto  Waterworks. 
While  with  this  firm  Mr.  Main  also  built  boilers  for  the  Toronto 
University.  These  were  made  of  Swedish  iron,  but  investigation 
proved  that  it  was  practically  the  same  class  of  material  as  the 
steel  used  in  the  boilers  for  the  Toronto  W'aterworks,  and  which 
was  furnished  by  the  Otis  Steel  Company,  of  Cleveland,  Ohio. 

In  the  spring  of  1876  the  subject  of  our  sketch  went  to  Eric 
City,  Pa.,  in  the  capacity  of  foreman  for  the  Knc  City  Iron  Works. 
It  was  there  his  privilege  to  operate  one  of  the  first  flanging  ma- 
chines built  in  the  country.  P'langing,  it  might  be  explaiiunl,  is 
one  of  the  most  important  branches  of  boiler-making,  ;inil  Mr. 
Main  had  obtained  a  reputation  for  rapidity  and  elTiciency  in  this 
direction.  In  1877  he  returned  to  Canada,  engaging  with  Inglis 
&  Hunter,  machinists  and  boiler  makers,  of  Guelph,  as  foreman. 
There  he  re.tiained  until  18H0,  when  he  again  returned  to  Erie 
City,  securing  a  more  lucrative  [josilion.    Altera  period  of  six- 


teen months  he  was  induced  to  return  to  Canada  and  assume 
charge  of  the  new  works  of  Inglis  &  Hunter  about  to  be  estab- 
lished in  Toronto.  While  thus  acting  as  superintendent,  Mr. 
Main  was  also  interested  in  the  business,  receiving  a  percentage 
on  sales.  He  remained  with  this  firm — in  the  meantime  changed 
to  John  Inglis  &  Sons — until  1895.  To  him  the  credit  is  due  of 
constructing  the  first  large  Scotch  marine  type  boilers  built  in 
Canada.  This  was  in  the  year  1892.  They  were  1 1  feet  2  inches 
in  diameter  and  1 1  feet  long.  They  were  first  built  in  the  shop, 
then  taken  down  and  removed  in  pieces  to  the  boat  in  dry  dock  at 
Port  Dalhousie,  and  then  put  together  in  place,  practically  turning 
the  steamboat  into  a  workshop.  Mr.  Main  also  enjoys  the  dis- 
tinction of  building  the  largest  number  of  marine  boilers  on  the 
lakes  at  the  present  time. 

After  working  incessantly  for  thirty  years,  Mr.  Main  de- 
cided to  take  a  holiday  trip  to  Great  Britain,  but  after  having 
secured  his  passage  on  the  steamer  Vancouver,  he  was  prevented 
from  so  doing  through  family  illness.  Mr.  Main  was  about 
to  engage  in  the  manufacture  of  boilers  on  his  own  account, 
and  had  selected  tools  and  site,  but  before  arrangements 
were  finally  completed  the  Poison  Iron  Works  Company, 
of  Toronto,  made  him  such  a  liberal  and  satisfactor}-  offer  that  he 
engaged  with  them  as  superintendent  of  their  boiler  works.  In 
the  following  year,  1896,  in  conjunction  with  Mr.  James  R.  Annett, 
he  purchased  the  right  to  manufacture  in  Canada  the  celebrated 
Heine  patent  safety  water  tube  boiler.  He  now  occupies  a  dual 
position,  being  superintendent  of  the  Poison  Boiler  Works  and 
superintendent  and  treasurer  of  the  Canadian  Heine  Safety  Boiler 
Company.  The  first  contract  secured  by  the  latter  company  was 
for  one  boiler  of  250  h.p.  and  three  of  150  h.p.  for  the  new  muni- 
cipal buildings  in  Toronto.  The  favor  with  which  the  Heine  boiler 
has  been  received  in  Canada  may  be  understood  by  mentioning 

some  of  the  contracts  secured  by  the 
company.  In  addition  to  the  above 
contract,  the  following  batteries  of 
boilers  have  been  installed  :  Temple 
building,  Toronto,  two  boilers  of  120 
h.p.  each  ;  Toronto  Electric  Light 
Co.,  three  of  260  h.p.  each  and  two 
of  410  h.p.  each,  the  latter  being  the 
largest  water  tube  boilers  in  Canada ; 
T.  Eaton  Co.,  Toronto,  five  of  150 
h.p.  each  ;  Gutta  Percha  Rubber 
Co.,  Toronto,  one  of  260  h.p.;  Mac- 
donald  Rolling  Mills  Co.,  for  utiliz- 
ing waste  heat  from  blast  furnace, 
one  of  100  h.p.;  Asylum  for  Insane, 
New  Westminster,  B.C.,  three  of  60 
h.p.  each  ;  Massey-Harris  Co.,  To- 
ronto, three  of  200  h.p.  each  ;  Do- 
minion Radiator  Co.,  Toronto,  one 
of  150  h.p.;  Truth  Publishing  Co., 
Toronto,  one  of  150  h.p.;  new  La- 
Presse  building,  Montreal,  two  of  150 
h.p.  each  ;  Central  Prison,  Toronto, 
one  of  150  h.p.;  Asylum  for  Idiots, 
Orillia,  two  of  150  h.p.;  Crow's  Nest 
Coal  Co.,  Fernie,  B.C.,  one  of  200 
h.p.;  Lever  Bros.,  Toronto,  two  of 
260  h.p.  each.  These  contracts  re- 
present a  consideration  of  $100,- 
000,  a  business  for  three  years  of 
which_  a  new  firm  may  justly  feel 
proud. 

Since  assuming  the  superintend- 
ency  of   the  Poison  Boiler  Works, 
Mr.    Main    has    made    many  im- 
provements in  the  plant.     He  was 
Main.  the  first  to   introduce   in  Canada 

pneumatic  machines  for  drilling, 
corking  and  rivelting  boilers,  and  he  has  to-day  at  the  Poison 
works  a  complete  pneumatic  as  well  as  hydraulic  plant.  He  was 
also  the  first  to  build  in  Canada  large  digcstors  for  sulphite  pulp 
mills,  having  just  completed  three  for  the  Riordan  Pulp  Co.,  of 
Ilawkeshury,  Ont.  Each  digeslor  is  13  ft.  6  inches  in  diameter, 
38  feet  high,  and  they  arc  known  as  eleven  ton  digestors,  being 
capable  of  making  eleven  tons  of  pulp  each  charge.  They  are 
made  of  i  ',,s"  steel  plate,  with  1  %"  butt  straps.  A  special  press 
for  forming  the  ends,  which  are  elliptical  in  shape,  was  built  by 
the  Poison  Company.  It  has  a  capacity  of  too  tons,  and  cost 
about  $10,000.  One  of  Mr.  Main's  ingenious  inventions  is  a 
furnace  for  heating  the  plate.  It  uses  crude  oil  and  compressed 
air,  and  is  in  the  form  of  a  large  oven  about  12  feet  square.  This 
press  and  furnace  is  also  used  for  flanging  and  pressing  large 
marine  boiler  heads. 

As  a  boiler-maker  Mr.  Main  is  recognized  as  having  few  com- 
peers. It  is  said  of  him  that  during  his  career  he  has  turned  out 
a  greater  number  of  tradesmen  qualified  to  fill  the  position  of 
foremen  than  any  other  boiler-maker  in  the  Dominion.  Many  of 
his  apprentices  aie  now  occupying  responsible  positions  of  this 
character.  The  secret  of  his  success  in  this  rcpecl  probably  lies 
in  his  willingness  and  desire  to  impart  information.  This  char- 
acteristic is  in  striking  contrast  with  the  policy  pursued  generally 
in  earlier  days  and  by  some  at  the  present  time. 

Mr.  Main  possesses  an  iiuliviilualily  that  commands  attention. 
He  is  popular  with  all  who  have  his  acquaintance  or  frioiulshi(), 
and  many  persons  can  testify  of  assistance  in  their  work  received 
at  his  hands.  He  is  a  man  of  broad  mind,  sound  judgment 
and  keen  perception — qualities  which  go  a  long  way  to  make  a 
successful  business  man.  In  private  life  he  is  also  much  re- 
spected. 
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CHANGING  THE  TRANSFORMER  VOLTAGE. 

A  CORRESPONDENT  of  the  American  Electrician  asks  the  follow- 
ing' question  :  How  can  I  change  a  50-volt  transformer  so  that  I 
can  raise  the  voltage  from  50  volts  to  100  volts,  i.e.,  so  that  I  can 
make  a  step-up  transformer  which  will  raise  the  voltage  from  a 
50-volt  circuit  to  a  loo-volt  circuit. 

The  answer  given  is  as  follows  :  If  the  transformer  you  wish  to 
change  is  fitted  with  two  secondary  coils  which  can  be  connected 
either  in  parallel  for  50  volts  or  in  series  for  100  volts,  it  is  a  very 
simple  matter  to  use  them  to  transform  from  50  volts  to  100  volts 
without  rewinding  the  transformer  at  all.  This  can  be  done  by 
connecting  the  two  secondaries  in  series  for  100  volts  and  bring- 
ing out  the  middle  point  or  common  connection  between  the  two 
coils  ;  the  50-volt  circuit  should  then  be  connected  between  this 
middle  point  and  one  of  the  outside  wires,  and  the  loo-volt  circuit 
can  be  taken  off  from  the  outside  wires.  The  transformer  will 
then  be  capable  of  transforming  its  rated  load  from  50  to  100  volts, 
even  though  half  its  wiring  space,  viz.,  that  occupied  by  the 
primary,  is  idle.  For  instance,  if  the  transformer  is  rated  at  i 
kilowatt  it  will  transform  i  k.w.  from  50  volts  to  100  volts  or  from 
100  volts  to  50  volts  without  overheating.  If,  however,  the  trans- 
former is  designed  to  give  only  one  voltage  in  the  secondary,  a 
different  means  must  be  adopted.  If  this  voltage  is  100  volts,  the 
simplest  means  is  to  find  if  possible  the  middle  turn  of  the 
secondary  winding  and  tap  this  out  for  a  50-volt  terminal,  con- 
necting up  the  instrument  as  described  above.  If  the  transformer 
is  only  wound  for  50  volts,  the  primary  coils  should  be  removed 
and  another  coil,  an  exact  duplicate  of  the  secondary,  i.e.,  with 
the  same  number  of  turns  of  the  same  size  of  wire,  should  be  put 
on  in  place  of  the  primary.  These  two  coils  should  be  connected 
in  series  and  the  50  and  lOO-volt  circuits  connected  to  them,  as 
described  above.  In  this  case  a  transformer  rated  at  i  k.w. 
would  be  able  to  transform  2  k.w.  In  all  cases  the  50-volt  and 
loo-yolt  circuits  should  be  electrically  connected  to  each  other, 
but  this  is,  as  a  rule,  no  disadvantage  in  such  low  tensions. 


INCANDESCENT  ELECTRIC  LAMPS. 

An  important  question  in  connection  with  the  operation  of  elec 
trie  lighting  plants  is  that  of  the  value  and  efficiency  of  various 
forms  of  incandescent  lamps,  and  a  valuable  discussion  of  the 
relation  between  power  consumed  and  illumination  furnished  forms 
the  subject  of  a  paper  by  Inspector  Loch,  in  a  recent  issue  of 
Glaser's  Annalen. 

The  ordinary  life  of  an  incandescent  lamp  is  placed  at  800  to 
1,000  hours,  but  this  extreme  duration  of  the  filament  is  by  no 
means  the  measure  of  its  illuminating  usefulness.  The  real  point 
at  issue  is  the  maintenance  of  uniform  illuminating  power.  In 
some  instances  lamps  reach  a  life  of  1,000  hours  only  with  a  great 
diminution  in  brilliancy,  while  in  others  a  useful  life  of  3,000  to 
4,000  hours  has  been  attained. 

As  a  rule  those  lamps  which  yield  a  brilliant  light  at  first  for  a 
given  consumption  of  electrical  energy  show  also  a  more  rapid 
falling  off  in  brightness  than  those  which  start  with  a  weaker  light. 

With  the  falling  off  in  illuminating  power  there  appears  also  an 
increase  in  the  consumption  of  electrical  energy.  An  average 
consumpt/on  for  a  new  lamp  is  from  2  to  4  watts  per  Hefner  candle 
while  this  may  increase  to  9  watts  per  candle  before  the  lamp  fails_ 

There  is,  however,  a  great  difference  in  different  lamps,  even  of 
the  same  makers.  Lamps  rated  at  16  candles  are  found  to  vary 
between  10  and  30  candles,  while  25  candle  lamps  may  range  from 
15  to  50  candles.  A  moderate  increase  in  pressure  makes  a 
marked  increase  in  brilliancy,  and  hence  Siemens  &  Halske  stipu- 
late for  a  variation  in  pressure  of  not  more  than  2  per  cent,  either 
way  from  the  normal  rating  of  their  lamps,  i.  e.,  for  a  16  candle 
lamp  at  no  volts  the  pressure  should  not  exceed  1 12  volts  nor  fall 
below  108  volts. 

In  order  to  investigate  the  subject  fully,  Ilerr  Loch  conducted 
a  series  of  experiments  upon  a  number  of  incandescent  lamps^ 
noting  both  the  life  and  duration  of  brilliancy  as  well  as  the  con- 
sumption of  electrical  energy,  the  results  being  plotted  in  the  form 
of  curves.  The  lamps  for  the  tests  were  furnished  by  the  makers 
in  accordance  with  certain  specifications,  with  the  intention  of 
securing,  as  nearly  as  possible,  articles  of  normal  character. 
Each  lamp  was  required  to  be  tested,  and  it  stipulated  that  during 
the  first  twenty-four  hours  the  illuminating  power  should  not  varj' 
more  than  6  per  cent,  either  way  from  the  normal,  while  each 
lamp  was  arlso  obliged  to  stand  a  run  at  pressure  2  per  cent,  above 
and  below  the  normal  rating  without  showing  injury.  The  normal 
consumption  of  energy  was  required  to  fall  between  the  limits  2,  5 
and  3.5  watts  per  candle,  and  the  illuminating  power  must  not  fall 
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more  than  15  per  cent,  during  the  first  480  hours.  At  the  end  of 
this  period  it  was  also  required  that  the  consumption  of  electrical 
energy  should  not  have  increased  more  than  20  per  cent,  over 
that  required  at  the  beginning. 

The  records  of  the  tests  are  given  very  fullj-  in  the  article 
referred  to,  both  graphically  and  in  tabular  form,  and  to  the 
original  publication  the  reader  must  be  referred.  The  general 
conclusions,  however,  were  altogether  clear,  and  can  readily  be 
summed  up. 

The  tests,  as  indicated  above,  were  made  for  iwenly-four  hours 
in  order  to  enable  the  preliminary  measurements  to  be  mace,  after 
which  the  480  hour  trial  followed,  and  such  lamps  as  survived 
were  then  continued  on  trial  until  a  total  960  hours  had  t>een  coai- 
pleted. 

The  general  result  of  the  investigation  showed  that  the  con- 
sumption of  electrical  energy  continued  about  the  same  per  lamp 
throughout  the  entire  test,  having  fallen  off  but  slightly  at  the 
termination  of  960  hours,  but  the  illuminating  power  diminished 
steadily  during  the  same  time,  so  that  the  power  per  candle  in- 
creased materially  ;  in  one  case  the  energy  per  candle  increasing 
from  2.45  watts  to  6.75  watts,  the  candle  power  having  fallen  from 
24  to  8  during  the  run  of  960  hours. 

These  evidences  of  deterioration  m  incandescent  electric  lamps 
correspond  to  a  great  extent  to  those  which  have  been  noted  in 
connection  with  incandescent  mantles  for  gas  lamps.  A  similar 
falling-off  in  illuminating  power  is  observed,  while  the  consump- 
tion of  gas  remains  the  same  and  hence  the  efficiency  is  reduced. 
It  is  evidently  in  the  interests  of  economy  to  obser\e  the  perform- 
ance of  both  kinds  of  lamps  and  replace  them  before  the  waste 
becomes  excessive. — Engineering  Magazine. 


INVENTION  OF  COMBINED  GAS  AND  STEAM 
ENGINE  CLAIMED. 

The  problem  of  the  transformation  of  heat  into  mei hanical 
energy'  in  an  economical  manner  has  been  a  perplexing  one  since 
the  advent  of  mechanical  power.  Professor  V.  H.  Emerson, 
mechanical  and  civil  engineer,  an  .American  citizen  at  present 
residing  in  Ottawa,  Ont.,  who  has  established  a  reputation  in 
Canada  through  his  recent  discovery  of  a  process  for  the  con- 
version of  sawdust  and  sawmill  refuse  into  calcium  carbide  for 
the  production  of  acetylene  gas,  claims  to  have  taken  very  im- 
portant steps  in  solving  the  problem,  and  he  has  in  operation  a 
powerful  and  compact  machine  which  he  terms  a  hydro-electric 
motor,  inasmuch  as  the  motor  is  composed  of  a  number  of 
elements,  in  which  water  and  electricity  form  prominent  parts. 
In  respect  to  his  new  discove'ry.  Professor  Er^e^son.  when 
questioned,  said  : 

"  I  cannot  go  into  the  structural  details  concerning  the  motor, 
as  I  have  not  yet  secured  patents.  I  have  designed  the  machine 
for  operating  my  carbonizing  machinery,  of  which  I  exjwl  to 
install  plants  throughout  the  country.  The  motor  may  be  used 
for  many  other  purposes,  such  as  operating  street  cars,  boats, 
supplying  electric  light  or  pumping  water  for  private  residences, 
and  as  a  motive  power  for  vehicles  ;  in  fact,  in  any  place  where  a 
powerful  motor  of  light  weight  is  required.  A  10  horse  power 
motor,  as  constructed  for  a  carriage  or  boat,  would  not  exceed 
t  25  pounds  in  weight,  and  the  two  horse  power  machine  I  now 
have  in  operation  weighs  46  pounds,  but  in  this  I  have  not 
attempted  to  reduce  the  weight.  The  motor  operates  at  a 
moment's  notice  by  connecting  a  lever  with  a  key,  which  puis  an 
electric  batterv  in  circuit,  and  it  is  as  easily  controlled  a<>  a  >teani 
engine;  in  fact,  when  once  started,  requires  no  further  attention. 

"  The  principle  upon  which  my  motor  operates  is  equivalent  to 
building  a  fire  directly  in  a  vessel  of  water  ;  the  water,  taking  up 
the  entire  heat,  becomes  expanded  into  steam,  and  thus  produces 
mechanical  energy  by  so  doing.  The  hot  gases  escaping  from 
the  smokestack  of  a  steam  boiler  or  the  high  temperature  of  the 
exhaust  of  a  gas  engine  is  entirely  obviated  by  my  system  of 
motor,  and  it  will  exceed  in  point  of  economy  more  than  50  |-»cr 
cent,  of  the  best  steam  engine  practice. 

"  In  order  that  the  operation  may  be  more  thoroughly  under- 
stood, I  may  state  that  atmospheric  air  is  charged  with  car- 
bonaceous matter.  This  mixture  is  ig^iited  by  an  electric  current, 
producing  expansion  and  a  high  temperature.  At  this  instant  it 
is  brought  into  contact  with  water,  broken  into  minute  pro}V>r- 
tions,  the  water  being  converted  into  vapor  instantanev>usly. 
which  reduces  the  temperature  and  increases  the  pressure,  which 
acts  upon  a  piston  and  is  convf  rted  into  mechanical  jx>wer.  The 
whole  operation  is  automatic  and  continuous,  and  we  haw 
practically  a  steam  engine  witluiut  a  boiler  or  exhaust  steam." 
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Branch  Office  of  ihe  Canaoian  Electrical  News, 
New  York  Life  Building, 

Montreal,  January  5,  1900. 

It  is  rumored  that  the  Bell  Telephone  Company  will  enter  suit 
against  certain  local  manufacturers  of  'phones  on  the  ground  of 
patent  infringements. 

The  Royal  Electric  Company  have  lost  the  work  they  were 
tendering  for  at  the  Paris  Exhibition,  it  being  given  to  a  Parisian 
company  for  some  three  thousand  dollars  less. 

Ottawa  peopleare  discussing  the  question  whether  carbide  works 
are  or  are  not  dangerous.  The  burned  victims  of  the  explosion 
the  other  day  would  seem  to  be  exhibits  of  the  affirmative  side. — 
Gazette. 

To  give  an  alarm  when  the  speed  of  motor  cars  is  too  great  a 
small  dynamo  is  used  to  generate  power,  with  an  armature  set  to 
respond  at  a  predetermined  speed  of  the  dynamo,  ringing  an 
electric  bell  as  soon  as  the  abnormal  speed  is  reached. — Ex- 
change. 

The  Montreal  Electric  Company  report  the  sale  of  a  55  k.w. 
multipolar  Crocker-Wheeler  generator  to  the  Mechants  Cotton 
Company  for  lighting  purposes.  This  displaces  two  small  units 
in  old  mill.  An  18  station  Eco  Watchman's  magneto  time  de- 
tector will  be  installed  in  the  mill  by  the  above  company. 

Some  very  nice  decorating  has  been  done  in  this  city  with  elec- 
tric incandescent  lamps,  notably  at  the  Royal  Victoria  Hospital 
(indoors),  where  the  arrangement  was  under  the  supervision  of 
their  chief  resident  engineer,  Mr.  Bowden,  on  whom  it  reflects 
great  credit.  This  was  on  the  occasion  of  their  usual  Xmas 
festivities. 

In  the  case  of  the  Quebec  Railway,  Light  &  Power  Company 
vs.  the  Jacques  Cartier  Water  Power  Company,  for  $25,000 
damages,  and  the  issue  of  a  writ  of  prohibition,  the  defence  have 
filed  their  statement  of  defence  at  Quebec,  in  which  they  claim 
that  the  action  is  not  instituted  on  good  faith,  but  simply  to 
harass,  molest  and  annoy  defendants  in  their  work. 

The  open  winter  season  so  far  has  been  a  perfect  "  picnic  "  for 
water  power  companies.  As  both  the  large  Montreal  concerns 
are  npw  on  that  basis  (admitted  both  have  steam  reserve),  the 
present  winter,  when  it  gets  properly  to  work,  will  have  the  de- 
ciding of  a  great  part  of  next  spring's  contracts.  The  one  who 
has  least  trouble,  or  gets  out  of  it  the  quickest,  thus  providing 
the  most  constant  service,  will  be  sure  to  be  the  favorite. 

A  discontinuance  has  been  filed  of  the  suit  of  the  Royal  Electric 
Company  against  the  Chambly  Power  Company  and  certain  di- 
rectors thereof.  This  action  arose  out  of  a  dispute  in  which  Ihe 
transfer  of  certain  stock  and  Ihe  legalily  of  acts  of  Ihe  directors 
of  the  Chambly  Company  was  called  in  question.  It  caused  con- 
siderable excitement  in  stock  exchange  and  business  circles. 
Efforts  to  effect  a  settlement  were  eventually  brought  to  an  issue. 

The  various  correspondence  schools  in  the  neighboi  ing  republic 
have  been  actively  canvassing  in  Montreal  of  late,  and  have  done 
good  business,  one  in  particular  reaping  a  regular  harvest  of 
students.  If  some  of  these  would  so  arrange  their  electrical 
course  as  to  eliminate  the  dry  mathematics  and  preliminaries  and 
get  right  at  electricity,  they  would  cai^ture  a  lot  of  former  college 
students  now  in  employment.  It  is  to  be  remembered  that  when 
these  went  through  college  they  had  not  in  their  time  the  practical 
course  provided  to-day,  and  were  thoroughly  "  grounded  "  in 
mathematics,  etc.,  "ad  nauseam,"  for  over  three  years  of  a  prob- 
able four  year  course,  consequently  they  look  with  awe  at  having 
to  digest  these  over  again  before  gelling  the  food  for  which  they 
hunger. 

The  McCarthy  Brewery  Company,  of  Pri'si  otl,  Out.,  are  in- 
stalling a  lighting  system  in  their  brewery  at  PrescotI,  using  the 
Canadian  (leneral  Electric  Company's  apparatus. 

The  British  Columbia  Electric  Railway  Company  have  just  in- 
stalled in  their  new  power  house  a  new  engine  manufactured  bv 
the  Laurie  Engine  Company,  of  Montreal.  The  dianieler  of  Ihe 
high  pressure  cylinders  is  20  inches  and  that  of  the  low  pressur  e 
40  inches,  the  stroke  being  42  inches.  The  company  are  also  in- 
stalling one  500  k.w.  generator  of  the  direct  connected  type  for 
street  railway  work,  furnished  by  the  Canadian  General  Electric 
Company,  as  well  as  a  lighting  mai  liini'  from  Ihe  Wcslinglunise 
Company,  of  Pittsburg. 


I  TELEGRflPH  an"  TELEPHONE  I 


THE  INVENTOR  OF  WIRELESS 
TELEGRAPHY. 

A  LECTURE  was  recently  delivered  at  the  Canadian 
Institute,  in  Toronto,  by  Mr.  C.  A.  Chant,  lecturer  on 
Physics  at  the  University  of  Toronto,  the  subject  being 
"  Wireless  Telegraphy."  Mr.  Chant  claimed  that 
Marconi  is  not  entitled  to,  and,  indeed,  has  never 
claiiTied  the  glory  which  has  accrued  to  him  in  popular 
report.  Long  before  Marconi's  time  the  ideas  which  he 
has  since  worked  out  were  well  known  among  investi- 
gators. Farraday  was  the  first  to  direct  scientific 
thought  along  the  path  which  has  led  to  present  results. 
After  him  came  Lodge,  Maxwell,  and  a  nurnber  of 
others,  each  contributing  his  quota  to  the  sum  of  know- 
ledge on  the  subject.  Mr.  Chant  illustrated  the  various 
steps  in  the  progress  of  knowledge  by  a  number  of  in- 
teresting electrical  experiments.  The  chief  merit  of 
Marconi,  he  says,  lies  in  the  idea  of  stringing  a  wire  to 
a  high  mast,  thus  greatly  increasing  the  distance  over 
which  the  system  can  be  operated.  Previously  the 
great  difficulty  in  using  it  over  long  distances  was  that 
where  the  current  encountered  any  obstacle,  such  as  was 
presented  by  the  curvature  of  the  earth,  it  was  sure  to 
be  dissipated.  The  high  mast,  with  the  attached  wire, 
obviates  this  to  some  extent. 

In  making  the  wireless  current  of  practical  value, 
Marconi  has  been  greatly  aided  by  Mr.  Preece,  superin- 
tendent of  the  telegraph  system  in  England,  without 
whose  energy  the  whole  thing  might  still  have  remained 
in  the  theoretical  stage.  Mr.  Chant  expressed  doubts 
as  to  whether  it  would  ever  be  possible  to  send  messages 
in  this  way  across  the  ocean,  although,  as  he  pointed 
out,  it  is  necessary  to  speak  with  much  caution  of  any- 
thing relating  to  the  advance  of  electrical  science. 

As  to  its  use  in  war,  he  explained  that  one  great 
difficulty  is  that  no  method  has  yet  been  devised  of 
keeping  messages  secret.  The  current  radiates  in  all 
directions,  and  can  be  read  by  anybody  who  is  provided 
with  suitable  instruments. 


THE  G.N.W.  TELEGRAPH  CO. 

An  unusual  amount  of  construction  work  was  done 
during  1899  by  the  Great  North- Western  Telegraph 
Coinpany.  A  considerable  portion  of  this  work  was 
made  necessary  by  the  great  sleet  storm  of  January, 
1899.  The  systems  in  Hamilton,  St.  Catharines,  Strat- 
ford, St.  Marys,  and  other  towns  in  western  Ontario 
have  been  re-constructed,  also  85  miles  of  line  between 
Windsor  and  Giencoe.  Considerable  extensions  were 
constructed  in  Manitoba  following  extensions  of  the 
Northern  Pacific  Railway,  and,  in  addition,  existing 
lines  have  been  greatly  improved.  Upwards  of  80  miles 
of  new  line  have  been  built  during  the  year  on  the  line 
of  the  Great  Northern  Railway  now  in  process  of  con- 
struction between  Hawkesbury,  Ont.,  and  the  city  of 
Quebec.  There  remains  about  an  equal  amount  of 
construction  to  be  carried  out.  The  volume  of  business 
done  by  the  company  during  the  year  was  largely  in 
excess  of  any  previous  years  in  recent  times,  and  the 
outlook  is  regarded  as  most  sat isfactor}-. 


The  New  Brunswick  Telephone  Com|)any  will  riui  a  wire  from 
Chatham  to  Eredericton. 
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ENGINEERING  ^n^  MECHflNICS 

 — 'iMl^lllin. 


HAMILTON  STATIONARY  ENGINEERS. 

The  Hamilton  branch  of  the  Canadian  Association  of  Stationary 
Engineers  held  its  monthly  educational  meeting  on  Tuesday,  De- 
cember 19th.  Another  of  the  series  of  papers  on  mathematics 
was  read  by  Mr.  C.  R.  T.  Fessenden,  the  subject  being  "  Signs 
and  Symbols  Used  in  Formulas." 

In  opening,  it  was  stated  that  the  modern  engineer  found  it 
necessary  to  be  almost  constantly  using  rules  in  connection  with 
his  work.  He  said  :  A  formula  is  merely  a  short  way  of  expressing 
a  rule  by  means  of  letters  or  signs,  and  arranges  the  rule  in  such 
a  way  that  by  merely  writing  the  quantities,  represented  in  the 
formula  by  letters,  in  place  of  these  letters,  we  have  only  to  per- 
form the  indicated  operations  to  obtain  our  answer.  In  working 
out  these  rules  we  add,  subtract,  multiply  and  divide,  find  power 
and  roots,  and  in  the  formula  we  indicate  the  operations  by  the 
following  signs  :  The  plus  sign  shows  that  the  expressions  be- 
tween which  it  is  pUced  are  to  be  added,  as  4  +  2,  meaning  the 
sum  of  4  and  2,  and  A+B  would  mean  the  sum  of  the  quantities 
for  which  A  and  B  stand.  The  minus  sign  between  two  expres- 
sions indicates  that  the  second  is  to  be  taken  away  or  subtracted 
from  the  first  ;  in  A  -  B  the  quantity  for  which  B  stands  is  sub- 
tracted from  that  for  which  A  stands.  The  multiplication  sign 
shows  that  the  quantities  are  to  be  multiplied  together,  A  x  B  or 
A  B  meaning  that  the  quanities  represented  by  the  letters  are  to 
be  multiplied.  Letters  written  together  as  above,  A  B,  with  no 
sign  between  them,  are  to  be  multiplied,  the  sign  being  omitted 
for  convenience.  The  dividing  sign  indicates  the  first  quantity 
divided  by  the  second,  as  4-f2  means  4  divided  by  2  ;  4/2  and  4 
also  read  4  divided  by  2,  the  quantity  to  the  left  or  above  being 

A 

divided  by  that  to  the  right  or  below.    Ah-  B,  A/B  and  —  all  mean 

B 

quantity  represented  by  A  divided  by  that  represented  by  B. 

The  power  to  which  a  number  or  quantity  is  to  be  raised  is 
shown  by  placing  a  small  number  above  and  to  the  right  of  that 
number  or  quantity  ;  thus  5"  means  5  cubed,  and  means  the 
product  of  5  taken  three  times  as  a  factor,  5x5x5.  A-  means 
the  value  of  A  multiplied  by  itself  ;  thus  A  x  A.  The  radix  shows 
the  root  of  a  number  used  alone,  and  means  the  square  root.  Any 
other  root  is  shown  by  the  number  placed  in  the  V  of  the  sign. 

These  signs  have  also  further  use  in  particular  cases  ;  the  signs 
(  +  )  and  (  -  )  separate  expressions,  and  all  quantities  and  opera- 
tions between  these  lines,  should  be  performed  before  the  value  of 
the  expression  is  added  or  subtracted.  The  signs  (  x  )  and  ( ) 
connect  only  the  quantities  on  each  side  of  them. 

Theie  are  also  other  symbols  used  to  shorten  work  by  indicating 
the  same  operation  on  a  number  of  quantities.  These  are  gener- 
ally called  brackets,  and  all  quantities  and  operations  enclosed  in 
them  must  be  simplified  or  performed  before  proceeding.  A  num- 
ber is  sometimes  written  against  the  outside  of  a  bracket,  in 
which  case  the  sign  of  multiplication  is  always  understood.  We 
have  also  the  sign  =,  meaning  equal  to,  and  shows  that  the  two 
quantities  have  the  same  value. 

Formulas  are  generally  given  in  the  shape  of  an  equation  ;  that 
is,  certain  letters  and  operations  equal  some  other  letter.  Below 
the  formula  is  written  that  for  which  each  letter  stands  ;  so,  in 
order  to  work  a  formula,  we  take  the  quantity  represented  b)'  a 
letter  and  place  it  in  that  letter's  position  in  the  formula,  then  per- 
form the  operation  indicated,  and  the  result  obtained  represeius 
the  other  side  of  the  equation  or  formula.  Example  : — 
PLAN 

H.P.  formula   =  H/P        Take  a  i4"x4o",  running  75 

33,000  pgj.  ijiinute.    Mean  ef- 

fective pressure  is  average 
pressure  throughout  stroke 
as  found  by  planimeter, 
lbs. 

A  =  Area  of  piston. 

P  =  Mean  effective  pressure. 

L  =  Stroke  in  feet. 

N  =  Number  of  stroke  =  2  revolutions  per  miiuile. 

^1       •  so  X   1  1:4  X  fft  X  I  so  ,  ^   TT  ir. 

Substitute   2i_iJ  i-=  ,  ,6.6  H/P. 

33,000 

A=  14'  X  7,854=  154  sq. — nearly. 
L  =  f^  feet. 
N  =  75  X  2  =  150. 

Before  the  meeting  closed  a  hearty  vote  of  thanks  was  tendered 


Mr.  Fessenden  for  the  excellence  of  his  paper  and  for  the  intelli- 
gent and  satisfactory  manner  in  which  he  had  explained  the  sub- 
ject to  the  members. 

It  was  announced  that  the  subject  for  next  month's  meeting 
would  be  a  paper  on  friction. 


PUMPING  MACHINERY.* 

Ey  C.  E.  M  .rgav. 

Perhaps  the  engineer  in  his  varied  experience  with  machinery 
has  given  but  little  thought  to  the  important  work  that  a  steam 
pump  is  called  upon  to  perform  in  connection  with  his  boiler  plant. 
I  would  commence  by  stating  that  although  it  is  possible  to  feed  a 
boiler  with  other  appliances,  the  steam  pump  undoubtedly  is  the 
best,  all  round,  commercial  article. 

I  do  not  propose  to  enter  into  the  question  of  economy  of  the 
steam  pump  as  compared  with  other  means  of  feeding  boilers,  such 
as  injectors  and  power  pumps  ;  these  no  doubt  have  their  uses  as 
auxiliaries,  and  perhaps  in  some  cases  it  is  advantageous  to  use 
a  power  pump  where  the  engine  or  prime  mover  is  constantly  run- 
ing,  as  by  so  doing  the  water  is  pumped  practically  with  the 
economj'  of  the  engine.  A  boiler  feed  pump  is  called  upon  fre- 
quently to  handle  water  at  various  degrees  of  temperature,  and 
this  being  the  case,  certain  mechanical  features  in  connection  with 
its  construction  have  to  be  considered.  For  instance,  in  handling 
water  at  normal  temperature,  say  70  degrees,  the  ordinar>-  inside 
plunger  type  of  pump  is  perhaps  all  that  is  desired,  whereas  should 
the  water  reach  a  temperature  of  212  degrees  the  conditions  are 
different,  inasmuch  as  the  temperature  of  the  feed  water  expands 
all  working  parts  of  the  pump  and  it  becomes  necessary  10  have 
the  machine  so  arranged  that  the  water  piston  can  be  adjusted  to 
meet  these  conditions.  This  feature  is  easily  taken  care  of  by 
using  a  special  boiler  feed  pump,  so  constructed  that  its  plungers 
are  externally  packed.  This  enables  the  engineer  to  immediate- 
ly discern  any  leak  which  may  have  taken  place  and  to  .satisfy 
himself  that  the  pump  is  fully  efficient  at  every  stroke. 

Some  engineers  have  raised  the  objection  to  a  certain  amount  of 
friction  which  is  set  up  by  the  external  adjustment  of  the  plungers, 
but  if  the  machine  is  properly  made  with  deep  well  fitting  neck 
bushes  and  gl.inds,  this  feature  is  not  of  very  much  consideration,  as 
under  absolute  test  the  friction  set  up  is  a  very  small  percentage. 

Difficulty  is  often  experienced  when  pumps  are  working  on  verj- 
hot  water,  but  in  cases  that  have  cotne  under  my  own  notice,  I 
have  usually  found  that  the  trouble  has  arisen  by  the  machine 
being  placed  in  a  position  where  it  would  practically  have  to  raise 
the  water  by  suction,  while,  in  place  of  this,  it  should  gravitate,  as 
the  formation  of  a  vacuum  in  pump  would  be  in»mediately  filled 
by  the  vapor  from  the  hot  water  and  would  consequently  interfere 
with  the  proper  working  of  the  machine.  It  is  also  very  impwrt- 
ant  to  have  valves  of  proper  materials  for  handling  water  at  high 
temperatures.  Machines  are  frequently  condemned  when  really 
the  working  parts  area!  fault. 

In  steam  plants  it  sometimes  happens  that  in  feeding  boilers  the 
pumps  used  are  much  too  small  for  the  work  required.  In  making 
a  choice  of  a  steam  pump  for  feeding  boilers  it  is  well  to  have  it  of 
sufficient  size  so  that  it  will  do  its  work  easily.  For  pumps  ha\-ing 
4"  stroke  it  is  possible  to  run  them  to  150  strokes  per  minute  ;  6" 
stroke,  130  ;  8"  stroke,  120  ;  12'  stroke,  100;  16"  stroke,  85  ;  iS* 
stroke,  80.  You  will  note  that  these  are  maximum  speeds,  and 
for  boiler  feeding  purposes  the  machine  should  operate  at  about 
one-fourth  of  the  above  speeds.  In  estimating  the  capacity  of 
the  boiier  feed  pump  the  following  formula  is  used  : 

H .  P  X  ID  X  28         .  .  .     ,  ... 

 — =  Area  of  smgle  cvlmder. 

Speed  in  mches  x  60 

This  is  for  a  single  cylinder  piston  pump.  Of  course  fv->r  a  du- 
plex it  would  be  one  half  this  and  for  a  triplex  so  much. 

In  very  large  steam  plants  the  compounding  of  boiler  feed  pumps 
is  possibly  a  move  in  the  right  direction,  resulting  in  a  considerably 
more  economical  consumption  of  steam.  It  is  ver^'  prohaMc  that  a 
compound  sleam  boiler  feed  pump  will  shortly  be  introduced  which 
will  not  be  ver\  much  more  exj->eiisive  than  the  ordinary  high  pres- 
sure niachino  and  would  certainly  be  well  wvrth  the  difference  in  cost. 
We  have  machines  of  this  olass  operating  to-day.  with  verj-  good 
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results.  These  compound  pumps  are  made  of  either  the  single  or 
duplex  type  ;  some  engineers  preferring  the  duplex  machine  and 
others  favoring  the  single.  So  far  as  economy  is  concerned,  possi- 
bly the  single  pump  is  most  economical,  as  there  are  less  clearance 
spaces  to  be  filled  and  consequently  a  more  economical  use  of  steam. 

Another  feature  which  the  single  pump  possesses  over  the  du- 
plex is  that  in  its  length  of  stroke  it  is  uniform,  while  the  duplex 
pump  invariably  short  strokes  on  either  side,  which  further  in- 
creases waste  in  the  use  of  steam.  The  duplex  pump,  however, 
is  perfectly  positive  in  its  steam  end,  while  the  single  pump  has 
been  known  to  give  some  trouble  in  this  respect.  But  this  is 
usually  due  to  the  inferior  construction  of  the  automatic  valve 
gear.  There  is  no  good  reason  why  a  steam  thrown  piston  valve 
should  not  be  equally  as  positive  in  its  operation  as  the  positively 
moved  one  if  the  ports,  both  steam  and  exhaust,  are  properly 
proportioned  and  made  strictly  to  templates. 

I  think  the  field  of  boiler  feed  pumps  has  been  pretty  well 
covered,  and  I  will,  for  a  few  minutes,  take  up  the  condenser 
question. 

The  question  of  economy  is  being  studied  more  closely  to-day 
than  was  the  case  some  few  years  ago,  and  manufacturers  are 
asking  for  the  most  economical  steam  plant  that  can  be  installed. 
In  Older  to  achieve  these  results,  condensing  engines  of  different 
styles  are  being  called  for,  and  independent  condensers  of  many 
types  are'being  made  to-day — the  horizontal  single  and  duplex 
form,  and  the  vertical  single  and  double  acting  duplex  or  twin 
type,  or  the  rotative  type.  The  choice  of  any  one  of  these  con- 
densers is  regulated  by  the  size  of  the  plant,  and  for  ordinary 
small  plants  possibly  the  horizontal  single  type  of  condenser  is 
the  cheapest.  When  large  units,  however,  have  to  be  considered 
the  most  efficient  and  economical  type  of  air  puinp  and  condenser 
should  be  installed. 

Undoubtedly  the  most  efficient  type  of  air  pump  to-day  is  the 
single  acting  vertical,  its  high  efficiency  being  due  to  the  fact 
that  all  clearance  spaces  can  be  practically  dispensed  with,  and 
being  of  the  single  acting  type,  the  velocity  of  flow  is  not  checked 
by  diversion.  Being  provided  with  foot  and  bucket  valves,  and 
these  valves  always  covered  with  water,  there  is  very  little 
clearance  space. 

The  lack  of  efficiency  in  the  double  acting  horizontal  or  vertical 
type  of  pump  is  largely  due  to  the  reverse  of  some  of  the  above 
conditions,  as,  by  the  failure  of  the  valves  in  closing  and  also  a 
large  space  between  the  suction  and  delivery  valves.  The  speed 
at  which  air  pumps  can  be  operated  depends  upon  the  valve  area 
which  they  contain.  This,  in  a  great  many  cases,  is  very  much 
contracted,  and  accounts  for  the  unpleasant  noise  which  air 
pumps  are  sometimes  known  to  make  on  board  steamers.  If  this 
valve  area  could  be  increased  the  pump  would  work  somewhat 
quieter. 

Beyond  doubt  the  most  economical  style  of  air  pump  is  the 
rotative  vertical  type,  as  it  enables  you  to  use  steam  expansively. 
Its  first  cost,  however,  is  very  much  greater  than  the  direct 
acting  vertical  type,  and  on  account  of  its  rotative  action  it  is 
considerably  more  expensive  to  maintain.  I  think  it  is  possible 
to  construct  an  air  pump  of  a  design  which  will  allow  of  the  valve 
area  being  very  largely  increased  and  consequently  a  higher 
speed  made  practicable.  This  experiment  is  at  present  under 
test,  and  we  have  every  reason  to  believe  it  will  prove  of  great 
commercial  value. 

For  the  practical  engineer,  perhaps  a  rule  which  is  used  for  the 
proportioning  of  an  independent  air  pump  and  condenser  for  cer- 
tain sized  engines  would  be  well  to  remember.  The  data  which 
is  required  before  being  able  to  estimate,  is  the  class  of  engine 
which  is  being  used,  the  pressure  of  steam  supplied  the  engine, 
point  of  cut-off,  and  the  number  of  revolutions,  or  piston  feet  travel, 
per  minute.  By  referring  to  our  list  on  page  69  of  our  catalogue, 
you  will  find  the  maximum  steam  that  certain  sized  air  pumps  are 
capable  of  condensing  per  hour.  This,  of  course,  is  based  on  an 
assumption  that  the  injection  water  is  supplied  at  a  temperature 
of  from  60  to  70  degrees. 

I  have  not  thought  it  well  to  occupy  your  time  with  any  other 
class  of  pumping  machinery  but  what  we  are  familiar  with,  and 
may  say  that  the  pumps  which  are  used  for  mining,  pumps 
that  are  used  in  pulp  and  paper  mills,  and  the  triplex  power  pump, 
and  special  pumps  for  special  purposes,  have  not  been  touched 
upon  in  this  paper. 

We  shall,  however,  at  a  future  date,  be  glad  to  take  up  this  mat- 
ter and  refer  to  some  of  the  uses  which  pumps  are  put  to  in  the 
many  manufacturing  industries  throughout  the  country. 


WATER  FEED  REGULATOR  FOR  BOILERS. 

Mr.  W.  H.  Tobey,  of  Tupperville,  Ont.,  has  been  granted  a 
patent  in  Canada  for  a  water  feed  regulator  for  boilers,  as  shown 
in  the  accompanying  illustration,  for  which  he  makes  the  following 
claim  :  TLe  combination  with  a  boiler,  having  a  water  inlet  supply 
pipe  and  a  valve  located  in  said  supply  pipe  to  regulate  the  pas- 
sage of  water  into  said  boiler,  of  a  float  mounted  to  have  a  vertical 


Water  Feed  Regulator  for  Boilers. 

movement  within  said  boiler,  a  pinion  mounted  to  have  an  operat- 
ive connection  with  said  float,  whereby  a  vertical  movement  of 
said  float  will  impart  a  rotary  movement  to  said  pinion,  and  con- 
nections operatively  connected  to  said  pinion  and  the  handle  of 
said  valve,  whereby  the  movement  of  said  pinion  will  serve  to  im- 
part an  oscillatory  movement  to  said  handle,  substantially  as 
described. 


REPAIRING  AN  ENGINE. 

An  interesting  repair  job  undei  taken  at  the  Corliss  shops  at 
Providence  is  shown  in  the  accompanying  illustration  fron»  Power. 
An  engine,  probably  from  an  overdose  of  water,  had  knocked  out 
the  cylinder  head,  carrying  with  it  a  portion  of  the  flange  and  of 
the  steam  valve  bonnet  as  shown  in  the  left-hand  sketch.  The 
broken  metal  was  planed  away  along  the  central  lines  (mn  no)  of 
the  valves  and  cylinder  bores  and  a  casting  made  to  replace  the 
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Repairing  an  Engine. 

missing  section  now  regular  in  shape.  Fourteen  collar  studs 
were  put  in  the  end  as  shown  (x),  four  of  which  passed  through 
the  port.  The  joint  was  made  of  copper.  After  the  patch  was  in 
place  the  cap  (H)  was  put  on  and  the  valve  chamber  rebored. 
Links  were  shrunk  on  C  to  make  the  joint  on  the  plane  (n  o). 
The  engine  is  now  running  regularly  and  giving  no  trouble. 


The  Toronto  ofl^ices  of  The  Royal  Klectric  Company  have  been 
removed  from  No.  36  and  38  V'ork  street  10  No.  76  King  street 
west.  This  move  was  rendered  necessary  owing  to  the  buildings 
occupied  on  York  street  being  sold  to  the  W.  L.  Johnson  Company, 
who  purpose  erecting  a  large  building  on  the  site  for  the  manu- 
facture of  clothing.  The  new  offices  of  the  Royal  Electric  Com- 
pany at  76  King  street  west  are  commodious  and  a  decided  im- 
provement over  the  old  location. 
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STREET  CAR  CONTROLLING  DEVICE. 

Mr.  Duncan  McDonald,  superintendent  of  the  Mon- 
treal Steeet  Railway,  has  invented  a  device  by  which  he 
hopes  to  prevent  the  too  sudden  starting  of  street  cars. 
On  the  top  of  the  controller  is  a  series  of  eight  stops 
placed  at  stated  intervals  and  in  a  circle.  Attached  to 
the  handle  is  a  spring  arrangement  which  connects  with 
these  stops.  The  handle  runs  around  freely  until  the 
first  stop  is  encountered.  Then  in  order  to  put  on  more 
power  a  pressure  on  the  handle  is  necessary.  A  pressure 
on  the  handle  top  allows  the  power  to  be  applied  to  the 
next  stop,  and  so  on  until  the  entire  circle  has  been 
negotiated.  In  order  to  go  from  a  stand-still  to  full 
power  ahead  a  lapse  of  from  eight  to  ten  seconds  is 
necessary.  By  the  old  method  one  sweep  of  the  handle 
would  do  it  all.  Of  course  there  is  nothing  to  interfere 
with  the  rapid  turning  off  of  the  power  ;  this  can  be 
done  with  one  sweep  of  the  handle  as  formerly.  Mr. 
McDonald  explains  that  no  matter  how  carefully  a  motor- 
man  was  trained,  there  were  times  when  he  would  send 
on  the  power  more  quickly  than  he  should.  Perhaps  it 
might  be  his  anxiety  to  make  up  lost  time  and  get  up 
with  his  schedule,  or  a  dozen  other  complications  ;  the 
result  was  the  same. 


MANHATTAN  ELEVATED  ELECTRICAL 
EQUIPMENT. 

The  Manhattan  Railway  Co.,  of  New  York,  last 
month  awarded  to  the  Westinghouse  Electric  Co.,  of 
Pittsbflrg,  Pa.,  one  of  the  largest  contracts  for  elec- 
trical equipment  that  has  ever  been  placed,  it  being  in 
connection  with  the  conversion  of  their  system  to 
electricity.  It  includes  the  heavy  generating  machinery 
for  the  new  power  house  and  apparatus  for  sub-slations, 
which,  with  the  contracts  already  given  (or  engines, 
boilers,  etc.,  practically  completes  the  apparatus  required 
for  the  stationary  installation  of  the  electrical  equip- 
merrt  of  the  system.  The  contract  is  understood  to 
represent  a  consideration  of  about  $1,500,000,  and,  in 
capacity,  about  163,000  horse  power.  There  will  be 
eight  three-phase  alternating  current  generators  of 
5,000  k.w.  each^  seventy-eight  550  k.w.  step-down 
transformers,  and  twenty-six  1,500  k.w.  rotary  con- 
verters. The  generators  will  be  the  largest  ever 
designed  or  constructed,  their  external  dimensions  being 
something  over  40  feet,  while  the  rotating  element, 
which  includes  in  itself  the  rotating  field  ot  the  generator 
and  the  necessary  fly-wheel  for  the  engine,  has  a 
diameter  of  32  feet.  The  weight  of  each  machine  and 
engine  complete  will  be  nearly  i„ooo  tons.  The 
generators  will  .have  stationary  armature  and  revolving 
fields.  The  armature  winding  will  be  of  the  bar  type, 
using  three  bars  per  slot  and  four  slots  per  phase  per 
pole.  The  installation  of  the  armature  conductors  is 
guaranteed  by  the  manufacturers  to  withstand  a  punc- 
ture test  of  25,000  volts  alternating  applied  between 
copper  and  iron  for  thirty  minutes. 

The  rotary  converters  will  have  18  poles,  and  will, 
therefore,  make  a  little  less  than  170  r.p.m.  Their 
fields  will  be  compound  wound,  to  provide  a  certain 
amount  of  autoiratic  regulation  of  the  direct  current 
potential,  which  will  range  from  575  to  625  volts.  The 


step-down  transformers  will  be  cooled  by  air.  They 
will  be  connected  in  groups  of  three  to  each  rotary 
converter. 

The  Westinghouse  Company  are  to  be  congratulated 
upon  this  order,  as  it  is  understood  that  the  Man- 
hattan Railway  Co.  have  been  actively  studying  the 
problem  tor  over  two  years  with  a  view  of  securing  an 
equipment  of  the  highest  efiiciency  and  of  the  most 
modern  construction.  Messrs.  Ahearn  &  Soper,  of 
Ottawa,  are  Canadian  agents  for  the  Westinghouse 
Company. 


SPARKS. 

The  Mount  Royal  Park  Incline  Railw.iy  Co.,  of  .Montreal,  have 
appointed  a  committee,  consisting  of  Messrs.  Mann,  N'allance  and 
Turner,  to  report  on  the  conversion  of  the  power  plant  from  steam 
to  electricity.    Last  year  this  road  carried  335,000  passengers. 

The  promoters  of  the  proposed  electric  street  railway  at  Samia, 
Onl.,  are  rapidly  completing  the  preliminary  arrangements.  .Ac- 
cording to  the  franchise  granted  by  the  council,  the  company 
agree  to  have  a  portion  of  the  road  in  operation  by  Julv  isl,  1900, 
and  the  balance  within  twelve  months  from  that  dale. 

It  is  understood  that  Mr.  CU-de  K.  Green,  man.iger  of  the 
Hamilton  Radial  Railway,  has  been  appointed  traffic  manager  cf 
the  Cataract  Power  Company's  electric  railways,  and  that  Mr.  J. 
B.  Griffith,  late  manager  of  the  Hamilton  Street  Railwav.  is  to  be 
chief  of  the  purchasing  department  of  the  consolidated  lines. 

.Mr.  J.  S.  Campbell,  of  St.  Catharines,  has  made  application  for 
the  incorporation  of  the  Niagara  and  South-Weslem  Electric 
Railway  Company,  with  power  to  construct  an  electric  railway 
from  Niagara-on-lhe-Lake,  through  Si.  Catharines  and  Smith- 
ville,  to  Hagersville,  with  branches  to  Dunnvillc,  Cayuga  and 
Oiieenston. 

The  Berlin  &  Waterloo  Electric  Street  Railway  Company  have 
given  a  contract  to  the  Volta  Electric  Storage  Company,  of  Ham- 
ilton, for  16  stprage  batteries.  These  will  be  used  to  supplement 
the  pcwer  furnished  by  the  generators  and  to  overcome  the  diffi- 
culties frequently  experienced  bj-  heavii  loads.  The  system  is  now 
being  installed. 

The  application  of  the  Demerara  Electric  Company  for  a 
franchise  to  construct  electric  railways  in  the  city  of  Georgetown, 
Demerara,  has  been  granted  on  terms  satisfactory  to  the  com- 
pany. The  capital  stock  of  the  company  is  $S>50,ooo,  and  the 
directors  include  Sir  \Vm.  Van  Home,  Senator  Drummond  aiid 
W".  B.  Chapman,  of  Montreal,  and  B.  F.  Pearson,  of  Halifax. 

Mr.  Chas.  Cadmus,  representing  Hamilton  and  Toronto  capi- 
talists, is  endeavoring  to  organize  the  Huntsville  and  Lake  of 
Bays  Railway  Company,  for  the  purpc»se  of  constructing  a  steam 
or  electric  railway  over  the  portage  between  the  Lake  of  Bays  and 
Peninsula  Lake,  in  Muskoka  distrii  t.  The  cost  is  estimated  at 
$20,000,  but  as  it  is  proposed  to  engage  in  mining  also,  the  capital 
has  been  placed  at  Si 00,000. 

At  a  meeting  held  in  New  York  city  a  lorlnighl  ago,  all  (he 
street  railway  interests  in  the  city  of  Havana,  Cuba,  were  con- 
solidated. Under  the  terms  of  the  arr.ingement  the  Havana 
Electric  Railway  Company  acquires  the  rights  and  stock  of  the 
Havana  Traction  Company.  Ii  is  now  expected  that  a  complete 
s\'stem  of  electric  traction  will  be  in  operation  by  the  first  of  June 
next.  Sir  William  \"an  Horne  and  William  Mackenzie  are  inter- 
ested in  this  enterprise. 

By  a  new  time  table  inaugaraied  by  the  Toronto  Railwav 
Company,  an  increase  of  4,000  miles  per  day  run  by  the  cars 
was  effected.  On  the  daj-  on  which  the  figures  were  taken,  ijii 
cars  were  in  use,  which  ran  25,5^0  miles  and  carried  ii  s.Jipi 
passengers,  whose  fares  amounted  to  $4,oi6.b7.  On  the  same 
date  last  j'ear  there  were  210  cars  in  use,  which  ran  21.547  miles 
and  carried  82,292  passengers,  whose  fares  amounted  to  $jJ'^4S. 
60,  showing  .m  increase  of  3,673  miles  traveled,  22,400  passeng- 
ers, and  $987.07  in  receipts.  Thus  the  Toronto  stix^t  cars  every- 
day run  a  distance  equal  to  the  circumference  of  the  globe,  and 
carry  ntore  than  half  of  the  whole  population  of  the  city. 
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SPARKS. 

The  Herald  Publishing  Company,  of  Montreal,  have  ordered  a 
30  h.p.  250-volt  motor  from  the  Canadian  General  Electric  Co. 

An  engineer  is  wanted  to  take  charge  of  the  steam  heating  and 
electric  lighting  plant  in  St.  Francis  Xavier  college  at  Antigo- 
nish,  N.S. 

The  growth  of  the  demand  for  electric  light  at  Beeton,  Out. 
has  been  so  rapid  that  additional  machinery  will  shortly  be  re- 
quired. 

After  sustaining  the  struggle  for  seven  months,  the  Trades  and 
Labor  Council  has  given  up  the  strike  against  the  London  Street 
Railway  Company. 

The  Merchants  Cotton  Company,  of  Montreal,  are  installing  a 
60  k.w.  generator  of  Canadian  General  make,  directly  connected 
to  i3"x  12"  Ideal  engine. 

The  power  house  of  the  Exeter  Electric  Light  Company,  at 
Exeter,  Ont.,  was  totally  destroyed  by  fire  on  December  loth, 
together  with  all  machinery. 

The  Toronto  Carpet  Mfg.  Company  have  increased  their  origi- 
nal order  to  the  Canadian  General  Electric  Co.,  and  are  now 
putting  in  a  55  k.w.  generator. 

The  Draylon  Electric  Light  Company,  of  Drayton,  Ont.,  are 
revamping  their  station  equipment,  and  have  placed  an  order  for 
a  30  k.w.  S.K.C.  (wo  phase  machine  with  the  Royal  Electric  Co., 
of  Montreal. 

The  Manhattan  General  Construction  Company,  of  Newark, 
N.J.,  have  sold  through  their  Toronto  office  a  thirty-five  lamp 
alternating  current  series  arc  lighting  plant,  including  regulator, 
to  the  corporation  of  Campbellford,  Ont. 

The  corporation  of  Bolhwell,  Ont.,  are  increasing  their  plant  by 
the  installation  of  two  20  k.w.  generators  to  replace  those  origin- 
ally purchased.  The  order,  as  in  the  first  case,  has  been  placed 
with  the  Canadian  General  Electric  Company. 

The  St.  Thomas  Gas  &  Electric  Company  are  increasing  their 
lighting  capacity,  and  in  doing  so  have  decided  to  change  their 
lighting'  system  from  single  phase  to  two  [)hase,  having  ordered 
from  the  Royal  Electric  Company  a  50  k.w.  S.K.C.  two-phase 
machine,  with  marble  switchboard  and  instruments. 


'  The  corporation  of  Picton,  Ont.,  have  awarded  their  meter  and 
supply  orders  to  the  Canadian  General  Electric  Company. 

Mr.  A.  Gagnon  proposes  to  connect  Victoriaville  and  Artha- 
baskaville  by  an  electric  railway,  provided  the  ratepayers  of 
these  places  grant  the  necessary  bonus. 

The  St.  Francis  Xavier  College,  Antigoni»h,  N.  S.,  have  placed 
an  order  with  the  Canadian  General  Electric  Company  for  a  stor- 
age battery  plant,  to  consist  of  fifty-five  cells,  and  one  multipolar 
4-17^  k.w.  direct  current  generator. 

The  Kingsville  Electric  Light  Company,  Kingsville,  Ont.,  are 
increasing  the  capacity  of  their  incandescent  plant  by  the  ad- 
dition of  a  75  k.w.  alternator,  the  order  for  which  has  been 
placed  with  the  Royal  Electric  Company. 

Mr.  Joseph  V.  Ward  has  recently  constructed  for  Doctors  Law 
and  Dunn,  of  Beeton,  Ont.,  a  telephone  line  connecting  Beeton  with 
the  villages  of  Newton  Robinson  and  Pennville.  There  are  three 
telephones  on  the  line.  The  telephones  are  free  to  the  doctors' 
patients,  a  charge  being  made  to  other  users.  On  arrival  at 
Beeton  messages  are  tiansferred  to  the  local  system  of  the  Bell 
Telephone  Company.  The  extension  of  the  private  lines  six  miles 
in  the  opposite  direction  is  under  consideration. 

The  Orangeville  Electric  Light  &  Power  Company  are  improv- 
ing and  extending  their  plant  to  meet  a  constantly  increasing 
business  and  a  demand  for  an  improved  and  economical  street 
lighting  circuit.  For  their  incandescent  requirement  they  have 
ordered  another  standard  60  k.w.  alternator,  with  a  complete  new 
panel  board  for  both  machines.  For  the  street  lighting  the 
present  open  arc  direct  current  plant  will  be  abandoned,  and  in 
place  will  be  installed  a  constant  current  alternating  system. 
This  will  consist  of  a  50-light  series  transformer,  with  switchboard 
for  same,  together  with  30  improved  constant  current  lamps  for 
operation  from  the  same.  This  company  has  recently  discarded 
the  old  52-volt  individual  transformer  system,  substituting  therefor 
large  size  type  "  H  "  transformers,  feeding  into  a  complete  system 
of  3-wire  secondary  mains  designed  in  accordance  with  modern 
practice.  The  single  phase  system  will  be  adhered  to  as  being 
the  simplest  and  most  flexible  for  lighting  purposes,  as  demon- 
strated by  its  past  satisfactory  operation.  The  Canadian  General 
Electric  Company  have  the  entire  contract. 


JOHS  It.  BARJiER,  Frt  xith  nt. 


GEO.  E.  CSALLKS,  Sec.-Treas. 
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Burns  the  Cheapest  Fuel  with 
the  Best  Results. 


A  Boy  Can 

Operate  It 


Send  fur  Descriptive  Circulars 
;ind  Testimonials. 


When  installint;  new  Boilers 
specify  Cyclone  Shaking  Grate. 

We  furnish  plans  and  specifica- 
tions for  setting  Boilers  by  most 
modern  method,  to  ensure  economy 
of  fuel. 

We  also  remodel  old  plants  to 
ensure  the  best  economy  in  con- 
nection with  our  Grate  Bars. 

We  make  one  claim  chat  we 
agree  to  evaporate  more  water  per 
pound  of  coal  than  any  other  device 
in  America. 


WiNNiPKC,  Mamtoiia,  W.,  May  J5tli,  i&^)<). 
•  Grate,  which  was  made  here  on  the  i8lh  and  19th  insts.    \'<)u  will  t)C  ,i;lad 


r 

CANADA  PACII'IC  RAILWAY  COMPANY, 

Mk.  II.  'i  KUKSDRr  i.,  146  Spadina  Avenue,  Toronto. 

L>i-;ak  Sik,  —  I  herewith  send  you  the  result  of  the  test  between  your  Grate  and  the  Grate,  which  was  mat 

to  know  that  the  CYCLONE  GRATE  showed  np  more  favorably  than  the   Grate,  and  the  report  of  the  In-pcctor  is  also  favorable,  showing  thai  it  is  a  more  easily 

managefl  Grate  and  ;»  Gr;itc  that  is  not  liable  to  get  out  of  order.  Yours  truly, 

(Sgd.)      W.  CROSS,  General  M.,si,  v  M,-.  haiii,  . 

MANUFACTUREDZBY  .... 

Cyclone  Grate  Bar  Co.,  Limited 

Telephone  1106.  Office  :  10  King"  Street  West,  TORONTO,  CAN. 
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THE  CONMEE  ACT. 

In  the  article  headed  "A  Warning,"  printed  in  our 
December  issue,  referring-  to  certain  provisions  of  the 
Conmee  Bill  designed  to  protect  the  interests  of  lighting 
companies,  the  sub-section  to  which  the  article  was  in- 
tended to  refer  was  inadvertently  replaced  by  a  sub- 
section which  had  no  bearing  on  the  point  under  con- 
sideration. The  error  was  not  discovered  until  after  the 
article  was  printed.  Under  these  circumstances  we 
deem  it  advisable  to  print  herewith  the  sub-section  of 
the  Act  to  which  our  previous  article  was  intended  to 
refer,  and  which  is  as  follows  : 

(a)  In  case  there  is  any  gas,  electric  light  or  water  company  incor- 
porated for  or  in  the  municipality,  the  council  shall  not  levy  any  such 
special  rate,  or  construct  works  for  lighting  the  public  streets,  until  such 
council  has,  by  by-law,  fixed  a  price  to  offer  for  the  works  and  property 
of  the  company  or  companies,  nor  until  after  thirty  days  have  elapsed 
after  notice  of  such  price  has  been  communicated  to  the  company  or 
companies  without  the  company  or  companies  having  accepted  the 
same,  or  without  the  company  or  companies  having,  under  the  pro 
visions  of  this  Act,  as  to  arbitrations,  named  and  given  notice  of  an 
arbitrator  to  determine  the  price,  nor  until  the  price  accepted  or  award- 
ed has  been  paid,  or  has  been  secured  to  the  satisfaction  of  the  com- 
pany or  companies,  and  in  case  the  company  or  companies  and  the  muni- 
cipality do  not  agree,  the  said  price  shall  be  determined  by  arbitration 
under  this  Act  ;  and  where  there  is  more  than  one  such  company  in  the 
municipality,  the  arbitrators  shall  determine  the  share  or  proportion  of 
the  price  to  be  paid  to  each  company.  This  clause  (a)  shall  only  apply 
to  a  gas  or  electric  light  company  that  has  supplied  or  shall  supply  gas 
or  electric  light  for  street  lighting  in  the  municipality,  or  to  a  water 
company  that  has  supplied  or  shall  supply  water  for  street  hydrants  in  the 
municipality. 


SPARKS. 

By  a  majority  of  over  700  votes  the  ratepayers  of  Ottawa  have 
decided  in  favor  of  civic  control  of  electric  lighting. 

Sir  Wm.  Van  Horne  and  Mr.  H.  S.  Holt,  the  latter  president  of 
the  Montreal  Gas  Company,  have  been  elected  to  the  directorate 
of  the  Canadian  General  Electric  Company.  , 

At  the  municipal  elections  the  ratepayers  of  Prescott,  Ont., 
voted  in  favor  of  handing  over  the  management  of  the  electric 
light  plant  now  operated  by  the  town  to  the  water  commssioners. 

When  all  the  improvements  now  under  way  are  completed,  the 
electrical  plant  in  the  Montreal  Cotton  Company's  mills  at 
Valleyfleld,  Que.,  will  be  the  largest  in  capacity  of  any  plant 
similarly  employed  on  this  continent. 

Mr.  Roderick  J.  Parke,  E.E.,  of  Toronto,  has  been  engaged  as 
consulting  engineer  by  the  Arnprior  Electric  Light  &  Power 
Company,  to  advise  on  the  reconstruction  of  their  plant,  con- 
siderable additions  to  which  are  contemplated. 

A  company  has  been  formed  at  Windsor  Mills,  Que.,  to  install 
an  electric  light  plant  for  lighting  the  streets,  stores  and  residences. 
The  council  has  granted  a  franchise  to  the  company,  and  it  is 
understood  that  work  will  be  commenced  early  in  the  spring. 

The  city  council  of  Ottawa  has  passed  a  by-law  extending  the 
franchise  of  the  Metropolitan  Electric  Company  to  twentj'-one 
years.  The  Deschenes  Electric  Company  have  also  made  an  ap- 
plication to  the  city  for  a  franchise  to  supply  electricity. 

The  St.  Thomas  Gas  &  Electric  Company  are  making  exten- 
sive changes  in  and  additions  to  their  plant  to  meet  increasing 
demands.     For  arc  lighting  purposes  they  are  installing  a  Brush 


arc  dynamo  with  capacity  for  125  lamps,  manufactured  by  the 
Canadian  General  Electric  Company.  This  company  has  also 
been  operating  the  St.  Thomas  street  railwaj-  for  some  time  past 
from  their  power  house,  using  two  100  k.w.  generators  of  the 
General  Electric  standard  type. 

The  War  Eagle  Consolidated  Mining  Company  is  said  to  have 
issued  a  writ  against  the  James  Cooper  Manufacturing  Company, 
of  Montreal,  and  associated  companies,  claiming  damages  on  ac- 
count of  certain  machinery  supplied  working  unsatisfactorily. 

The  New  York  Journal  of  Commerce  states  that  the  .\merican 
Air  Power  Company,  of  New  York,  are  likely  to  establish  a  branch 
of  their  works  in  Canada.  The}'  make  a  specialty  of  manufactur- 
ing apparatus  for  the  propulsion  of  street  cars  by  compressed  air. 

The  Electrical  Maintainence  &  Construction  Company,  of  To- 
ronto, report  that  in  addition  to  a  number  of  contracts  for 
house  wiring  and  extensions  throughout  the  city,  they  are  in- 
stalling 600  lights  at  the  Government  House,  250  lights  for  the 
Macdonald  Mfg.  Co.,  100  lights  for  the  General  Hospital  in  To- 
ronto, and  1,000  lights  for  the  Canadian  Colored  Cotton  Co., 
Hamilton. 

The  electric  light  by-law  of  the  city  of  Greenwood,  B.C.,  having 
finally  passed,  Messrs.  George  C.  Hinton  &  Co.,  of  \"ictoria  and 
Vancouver,  have  added  the  contract  for  the  equipment  of  this 
Koolenay  town  to  the  many  others  they  have  completed,  or  are 
attending  lo  in  that  part  of  the  world — for  many  of  the  Koolenay 
towns  have  been  provided  with  electric  light  and  p>ower  by  this 
same  hustling  firm.  The  present  conlract  is  for  one  150  k.  w. 
2;ooo  volt  two  phase  S.K.C.  inducloi  i>pe  generator  of  3.000 
light  capacity,  complete  with  all  equipments,  material,  insulators 
and  supplies.  The  generator,  switchboard,  etc.,  will  be  of  the 
very  latest  and  most  approved  pattern.  The  entire  plant  will  cost 
in  the  neighborhood  c-f  820,000,  and  will  be  fully  installed  during 
the  ensuing  ninety  days. 

The  attenlion  of  otir  readers  is  directed  to  the  announcement 
in  this  issue  of  the  .American  School  of  Correspondence,  offering 
thorough  technical  training  by  mail.  This  institution  claims  lobe 
the  only  correspondence  school  in  the  country  making  a  specially 
of  steam,  electrical  and  mechanical  engineering.  A  careful  in- 
spection of  the  school's  attractive  instruction  papers  convinces  one 
of  the  painstaking  thoroughness  and  accuracy  which  distinguishes 
the  work  of  this  New  England  institution.  The  school  is  chart- 
ered by  thecommonwealih  of  Massachusetts  and  enjoys  <he respect 
and  confidence  of  thousands  of  earnest  students  throughout  the 
United  Stales.  The  instructors  are  all  graduates  of  leading- 
scientific  schools,  and  have  had  valuable  experience  along  en- 
gineering lines.  The  benefit  to  the  student  of  this  expert  super- 
vision cannot  be  over-eslimated.  The  courses  have  been  care- 
fully laid  out  by  prominent  educators  and  engineering  experts. 
They  embrace  every  subject  required  by  the  up-lo-date  engineer 
and  mechanic  in  order  to  have  complete  mastery  over  the  theoreti- 
cal details  of  his  daily  work.  The  school  was  foimded  to  give  high 
grade  instruction  to  iliosemen  who  have  been  compelled  by  .idverse 
circumstances  to  leave  school  at  an  early  age  in  order  10  m.ike  a 
living.  With  this  idea  in  view,  the  tuition  has  Ijeen  puqK>sely 
placed  very  low,  so  that  no  wage  earner  shall  be  debarred  from 
receiving  the  benefit  of  such  a  course.  By  taking  advantage  of 
ibis  school's  generous  offer,  the  ambitious  mechanic  can  receive 
a  thorough  technical  education  in  his  profession  by  merely  devot- 
ing his  spare  moments  10  systematic  home  study,  .\lmosl  every 
man  has,  at  some  lime,  fell  the  need  of  a  f>elter  knowledge  of  ihc 
theoretical  details  connected  with  his  work,  and  this  school  has 
been  founded  to  supply  this  much  needed  education.  The  school 
will  be  glad  to  furnish  a  catalogue  on  request,  describing  its 
methods^  and  letters  from  graduates  giving  results  of  their  exper- 
ien  -e. 


Power  Factor- 
Complete  Circuit  Seric^ 
Lamps  with  Regulator — .90. 

Manhattan  Regulating  Reactance  Coil. 

Ixegulalor  loss  consLinl  at  all  loads,  200  wan-. 
Regulators  to  provide  for  any  percentage  of  circuit,  from 

10  lo  100  per  cent . 

Manhattan  Series  A.  C.  Enclosed  Lamps. 

Al  6.6  amp.,  72-volls,  430  watls.     Total  loss  in  lamp,  5  watts. 
Power  Factor  .gi.    Etiicicncy  .qo. 
Terminal  and  Arc  N'oltage  the  same.    Concentric  mechanism,  bul  one  magnet  used 

in  lamp.     No  springs. 

MANHATTAN  GENERAL  CONSTRUCTION  CO.,  TORONTO,  CAN. 
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TRADE  NOTES. 

Mr.  H.  Corby,  Belleville,  Out.,  has  placed  an  order  with  the 
Royal  Electric  Co.  for  a  100  light  direct  current  generator. 

The  Clappison  Pipe  &  Boiler  Covering  Co.,  of  Hamilton,  have 
been  awarded  the  contract  for  pipes  and  boiler  covering  for  the 
Longue  Pointe  Asylum,  near  Montreal. 

Messrs.  Gilmour  &  Co.,  of  Trenton,  Ont.,  ha\e  lately  instilled 
in  their  mills  a  100  light  direct  current  generator  from  the  Royal 
Electric  Co. 

The  Granby  Consolidated  Mining  &  Smelling  Co.,  Grand 
Forks,  B.C.,  have  installed  a  50  light  direct  current  generator  of 
the  Royal  Electric  Co.'s  manulaclure. 

The  Toronto  Electric  Light  Co.  have  equipped  their  new  Heine 
boilers  with  Jubilee  shaking  grate  bars,  manufactured  by  the 
Jubilee  Grate  Bar  Company,  of  Toronto. 

The  Merchants'  Cotton  Co.  has  placed  an  order  for  all  ihe 
belling  in  its  new  extension,  to  contain  500  looms  and  20,000 
spindles,  with  D.  K.  McLaren,  Montreal.  The  order  includes 
155  feet  50  inch,  3  piv  ;  160  feet  14  inch,  3  ply  ;  500  feet  10 
inch,  2  ply  ;  800  feet  6  inch,  2  ply. 

The  Grant-Hamilton  Oil  Co.,  of  Toronto, 
granted  a  charter,  with  a  capital  of  $40,000. 
do  a  general  business  in  oils  and  enginei  i  s' 
visional  directors  are  G.  W.   Grant,  T.  H. 
White,  Andrew  Dods  and  Wm.  Irwin. 

The  Toronto  Rubber  Shoe  Manufacturing  Co.,  who  have 
recently  been  awarded  the  contract  to  supply  electric  light  and 
power  to  the  town  of  Port  Dalhousie,  have  retained  the  services 
of  Mr.  R.  J.  Parke,  E.E.,  of  Toronto,  to  provide  plans  and 
specifications  for  the  necessary  plant,  which  will  include  a  150 
polyphase  generator  and  approximately  100  h.p.  in  motors. 
This  plant  will  also  provide  light  for  the  company's  factory,  for 
which  about  800  incandescent  lights  are  required. 


Limited,   has  been 
The  company  will 
supplies.    The  pro- 
Hamilton,  John  M. 


The  iron  flume  built  by  Mr.  G.  K.  Nesbitt,  owner  of  the  electric 
light  plant  at  C'owansville,  Que.,  burst  on  December  20th,  depriv- 
ing the  inhabitants  of  electric  light  for  a  few  days. 

The  Montreal  Street  Railway  Company  will  likely  put  into  use  a 
new  invention  for  removing  a  heavy  fall  of  snow  from  tne  tracks. 
The  device  has  been  invented  by  Mr.  Wm.  Pont,  foreman  of  Ihe 
Hochelaga  car  sheds,  and  consists  of  a  large  wing,  12  feet  long, 
attached  to  one  side  of  the  sweeper  near  the  rear.  After  the 
brushes  on  front  of  the  sv\eepcr  throw  the  snow  up  off  the  track, 
the  wing  comes  along  and  throws  it  back  to  near  the  sidewalk, 
so  that  it  is  not  again  thrown  on  the  tracks  by  sleighs  in  crossing. 


The  ratepeyers  of  Bedford,  Que.,  have  'petitioned ^the  council 
to  have  the  streets  lighted  by  electricity. 

Pratt,  Patching  &  Company,  of  Tweed,  Ont.,  have  purchased  a 
new  engine  for  their  electric  light  plant. 

The  death  is  announced  of  Mr.  Frank  Gormley,  of  Montreal, 
who  in  early  life  was  employed  by  the  Montreal  Telegraph 
Company. 

The  electric  lighting  plant  at  the  Soulanges  canal  was  tested 
on  December  i8th,  under  the  direction  of  Mr.  Thos.  Monroe,  chief 
engineer.  The  light  was  found  very  satisfactory.  The  plant  was 
installed  by  the  Canadian  General  Electric  Company. 

ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  underihe  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  w  uld  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  cf  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 
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Lubricating  Oils  and  Greases,  Flue 
Cleaners,  Cotton  Waste,  Pipe  Covering, 
Asbestos  Goods,  Rubber  Packings, 
Brass  Goods,  Belting  and  Lace  Leather 


We  Buy  the  Best  and  Sell  at  Ihe  Right  Price.  If  You  Want 
to  Sa\e  Money  and  Get  Superior  Goods  Write  Us. 

THE  WM.  SUTTON  COMPOUND  CO. 

186  Queen  Street  East  -  -  TORONTO 


Victor  Turbines 

OPERATING  DYNAMOS 

Tliat  there  are  more  Victor  Turbines  in  use  supplying  power  fo 
electric  generators  than  any  other,  is  due  to  the  many  points  o 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING-^_._ 
High  Speed,  Close  Itef/ illation,  Great  Caimrity 

Hif/h  E/ficiencjj,  Perfect  Cylinder  Gate,  Steady  Motion 


RECENT  PLANTS  INSTALLED  :—Lachine  Rapids  Hy- 
draulic &  Land  Co.,  Montreal,  Que.,  12,000  h.p.;  Chanibly  Manu- 
facturing Co.,  Montreal,  Que.,  20,000  h.p.;  West  Koolenay 
Power  &   Light    Co.,   Rossland,    B.C.,   3,000  h.p.;  Dolgeville 


Electric  Light  &  Power  Co.,  Dolgeville,  N.Y.;  Honk  Falls  I'ouor 
Co.,  Ellenvillc,  N.Y.;  Hudson  River  Power  Transmission  Co., 
Mechanicsville,  N.Y.;  Cataract  Power  Co.,  Hamilton,  Ont. 


CORRESPONDENCE  SOLICITED. 


The  Stilwell=Bierce  *  Smith=Vaih  Co.  = 


DAYTON,  OHIO. 
U.  S.  A 


IMPERIAL  PORCELAIN 
HIGH  POTENTIAL 
INSULATORS   


TRADE 


«     «     ■     ■  IMP    RIAL  PORCELAIN 

Manufactured  by  Imperial  Poicclain  Works. 

These  Insulators  have  been  adopted  exclusivelj-  hy  such  irnporlant  Ciiiadian 
Transmission  of  Power  Lines  as  :  WeSt  Kootenay  Power  &  Light  Co.,  Bonning- 

ton  Falls  to  Rossland  ;  Cataract  Power  Co.,  of  Hamilton,  DeC  ew  Falls  to 
Hamilton  ;  Chambly  Manufacturing  Co.,  Chambly  to  Montreal :  Lig-ht,  Heat 
&  Power  Co.,  of  Lindsay,  Fenelon  Falls  to  Lindsay  ;  Town  of  Orillia,  Ragged 
Kapids  to  Orillia,  and  many  others  in  Canada,  United  States,  Mexico  and 
Australia. 


Address  all 
Correspondence 


General  Agent,  7  Arch  Street,  BOSTON,  MASS. 


Januarj',  1900 


SPARKS. 

The  Columbia  Telephone  &  Telegraph  Company  have  acquired 
the  lines  of  the  Spokane  Falls  and  British  Columbia  Telephone 
Company. 

The  Dominion  Iron  &  Steel  Company,  of  Sydney,  Cape  Breton, 
have  added  another  40  h.p.  2SO-voIt  motor  to  the  order  already 
g-iven  for  electric  plant.  The  Canadian  General  Electric  Co. 
have  the  entire  contract. 

Mr.  C.  D.  Dyke,  inspector  for  the  Bell  Telephone  Co.,  while 
repairing  wires  at  Peterborough  last  month,  slipped  from  the  top 
of  a  forty  foot  pole  and  fell  to  the  pavement,  breaking  his  left  leg 
and  otherwise  injuring  himself. 

Mr.  J.  M.  Deagle,  of  Cataract,  Ont.,  has  placed  his  order  for  a 
complete  electric  light  plant  for  the  town  of  Erin,  with  the  Royal 
Electric  Company.  The  order  includes  a  30  k.w.  alternator  and 
300  light  capacity  in  transformers. 

The  Ogilvie  Milling  Co.,  of  Winnipeg,  Man.,  have  purchased 
from  the  Canadian  General  Electric  Co.  a  50  k.w.  direct  current 
generator  of  their  standard  multipolar  slow-speed  type,  and 
marble  generator  and  feeder  panels. 

Within  the  past  year  the  Ottawa  Car  Works  Company  expended 
nearly  $18,000  in  buying  additional  land,  building  an  extension  to 
the  car  construction  room,  erecting  a  boiler  house  and  dry  kiln, 
and  installing  the  latest  system  of  heating  and  ventilation. 

Napoleon  Savard,  a  telegraph  lineman,  was  killed  in  Montreal 
by  coming  in  contact  with  a  live  wire.  He  and  his  brother  were 
replacing  and  coupling  wires  at  the  top  of  a  pole,  and  while  in 
the  act  of  splicing  two  ends  he  grasped  the  wires  with  both  hands. 

The  Grand  Valley  Railway  Company  will  make  application  at 
next  session  of  the  Dominion  parliament  for  power  to  construct  a 
steam  or  electric  railway  from  Goderich  through  Berlin,  Gait, 
Branlford  and  Simcoe  to  Port  Dover,  with  branches  to  Listowel, 
Elora  and  Stratford. 

The  Westport  &  Digby  Telephone  Company's  cable  in  Petit 
Passage,  the  channel  connecting  Long  island  and  Digby  neck, 
was  repaired  on  Dec.  i5lh  by  Mr.  F.  A.  Hamilton.  This  cable 
was  interrupted  in  November  by  a  vessel  dragging  her  anchor 
through  it  during  a  heavy  gale. 

The  Toronto  Rubber  Shoe  Manufacturing  Company  have  pur- 
chased a  thirty-five  lamp  alternating  current  series  arc  lighting 
plant,  including  regulator,  for  their  factory  and  (he  streA  illumin- 
ation of  Port  Dalhousie.  The  Manhattan  General  Construction 
Company,  of  Newark,  N.J.,  are  furnishing  the  equipment. 

The  Bell  Telephone  Company's  new  directory  for  Western 
Ontario  shows  a  marked  increase  in  ihe  use  of  the  telephone.  In 
Stratford  there  are  now  over  230  instruments,  while  London's 
subscribers  number  nearly  1,400.  There  are  221  telephones  in 
Woodstock,  224  in  Gait,  282  in  Guelph,  and  359  in  Brantford. 


The  Pennfield  &  St.  George  Telephone  Company  held  their  first 
meeting  at  Beaver  Harbor,  X.  B.,  on  December  7th,  the 
President,  Mr.  S.  L.  Dakin,  in  the  chair.  The  companj-,  incor- 
porated last  October,  has  constructed  lines  connecting  St.  George, 
Black  Harbor,  Pennfield  and  Pennfield  Centre.  In  the  spring  a 
line  will  be  built  to  Lepreaux  and  Bay  Bay. 

The  Montreal  Cotton  Company,  of  Valleyfield,  Que.)  are  push- 
ing the  extension  to  their  new  power  house,  and  expect  that  by 
May  1st  next  it  will  be  complete  and  the  new  1,200  k.w.  generator 
in  operation.  An  interesting  feature  of  this  installation,  which 
will  be  the  largest  industrial  electric  plant  in  the  world,  isthe 
switchboard  arrangement.  This  will  consist  of  a  series  of  blue 
Vermont  marble  panels  36"  wide  by  88'  high,  upon  which  will  be 
mounted  the  necessary  switches  for  controlling  the  motor  circuits, 
and  all  instruments  for  controlling  the  generators  and  exciters. 
There  will  be  used  for  present  equipment  12  feeder  panels  and  6 
generator  panels.  The  entire  board,  as  covered  by  present 
orders,  will  be  54  feet  long,  and  when  complete  will  present  an 
imposing  appearance,  and  will  meet  all  requirements  necessitated 
by  the  peculiar  conditions  under  which  this  plant  op>erates.  The 
entire  work  will  no  doubt  reflect  credit  upon  the  Canadian  General 
Electric  Co.,  to  whom  the  contract  has  been  awarded. 


PUBLICATIONS. 

A  Christmas  number  of  the  British  Columbia  Mining  Record 
to  hand.    Its  contents  are  devoted  largely  to  the  early  history  of 
British  Columbia,  in  connection  with  which  most  interesting  illus- 
trations are  presented.    Sir  Charles  Hibbert  Tupper  contributes 
to  the  number  an  able  article  on  "  The  Alaskan  Question  ". 

Catalogue  No.  75  has  been  received  from  Messrs.  Jack  &.  Rob- 
ertson, of  Montreal,  sole  agents  for  Canada  for  the  Sprague  Elec- 
tric Co.,  of  New  York.  This  catalogue  is  devott  d  to  interior 
conduit.  In  it  special  aMenlion  is  called  to  the  Greenfield  flexible 
metallic  conduit,  which,  owing  to  its  low  price  and  saving  of  labor 
in  installing,  is  claimed  to  have  reduced  the  cost  of  modern  con- 
duit work  even  more  than  did  the  introduction  of  uninsulated 
planed  iron  pipe.  The  Sprague  Company  is  the  pioneer  in  this 
department  of  the  electrical  field,  and  all  its  manufactures  are 
approved  by  the  National  Board  of  Fii-e  L'ndorwrilers. 

The  average  Canadian  has  not  been  afforded  the  opportunity  of 
studying  the  history  of  South  .\frica  and  the  causes  which  have 
led  to  the  present  Boer  war.  A  knowledge  of  this  fact  induced 
Mr.  E.  B.  Biggar,  of  Toronto,  to  publish  a  little  booklet  entitled 
"  The  Boer  War,  Its  Causes  and  Its  Interest  to  Canadians." 
So  well  was  the  first  issue  received  that  three  subsequent  editions 
have  been  published.  The  author  resided  in  South  .■Vfrica  for  fi\e 
years,  and  is  therefore  conversant  with  the  conditions  existing  in 
that  countrv.  The  price  is  ten  cents,  and  copies  may  be  obtained 
through  tlie  Toronto  News  Co.  or  the  Montreal  News  Co. 


Westinghouse 


Induction 
Motors 


The  orders  received 
by  us  in  Montreal 
alone  for  this  class 
of  motor  during  the 
last  four  months 
aggregate  over 

4,000  H.  P. 


In 

Service 
in  All 
Trades. 


AHEARN&SOPER  -  OTTAWA 

AGENTS  FOR  CANADA 


January,  1900 


GAH^^DlAi^    EliECTf^lCflli  flEWS 


V. 


A  Series  Alternating 

Street  System 

WHICH  IS  SUCCESSFUL 


Our  Constant  Current  Transformer 
can  be  operated  on  any  Potential,  or  any 
periodicity,  and  on  one,  two  or  three  cir- 
cuits without  additional  constant  Potential 
Transformer  as  required  when  so  called 
regulator  "  is  used. 


Power  factor  and  efficiency  highest 
attainable. 

No  destructive  grounds  or  short 
circuits  with  other  lines  where  our  Trans- 
former is  used. 

If  you  contemplate  a  change  we  can 
show  you  results  which  HAVE  NOT  ^'^nd 
CANNOT  be  attained  with  any  other  system. 

WRITE  US  FOR  INFORMATION 

CANADIAN  GENERAL  ELECTRIC  CO'Y 

LIIVIITED 

The  Larg:est  Manufacturers  of  Electrical  Apparatus  under  the  British  Flag-. 


TORONTO,  ONT 

HALIFAX  MONTREAL 


I  \CTORIKS  : 

PETERBORO'.  ONT 

Branch  Oi  imces  : 

WINNIPEG  ROSSLAND  VANCOUVER 
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SPARKS. 

The  streets  of  Liverpool,  N.  S.,  were 
lighted  by  electricity  for  the  first  time  on 
December  20lh,  1S99. 

The  contract  for  wiring-  for  electric 
lighting  the  Mount  Allison  residence  at 
Sackville,  N.B.,  has  been  secured  by  John 
Starr,  Son  &  Co.,  of  Halifax. 

Mr.  L.  Smith,  of  Blenheim,  Ont.,  is  said 
to  be  considering  the  putting  in  of  an 
electric  light  plant  at  Little  Current,  Ont., 
for  street  and  commercial  purposes. 

The  demand  for  incandescent  lighting 
has'been  so  great  in  Newmarket,  Ont., 
that  the  extension  of  the  plant  will  be  con- 
sidered by  the  council  at  an  earjy  meeting. 

The  Department  of  Justice,  Ottawa,  has 
engaged  Mr.  R.  J.  Parke,  E.E.,  of  To- 
ronto, to  act  as  consulting  sngineer  in 
connection  with  the  installation  of  a  150 
k.w.  electric  lighting  and  power  system 
for  Kingston  Penitentiary. 

The  Coatirook  Electric  Light  &  Power 
Co.  are  increasing  their  plant  by  the  in- 
stallation of  another  2,000  light  alternator, 
with  switchboard,  and  a  100  k.w.  500  voli 
power  generator.  Both  are  being  supplied 
by  the  Canadian  General  Electric  Co. 

The  Cataract  Power  Co.  are  building  a 
brick  addition  to  their  transformer  station 
on  Victoria  avenue,  Hamilton.  It  is  under- 
stood to  be  the  intention  of  the  company 
to  duplicate  their  transmission  line  from 
the  power  house  near  St.  Catharines  to 
Hamilton. 

A  friend  of  Professor  Owens,  chief  of 
the  electrical  department  of  McGill  Uni- 
versity, Montreal,  has  donated  the  sum  of 
$10,000  to  establish  a  research  scholar- 
ship in  electrical  engineering  at  McGill. 
The  gift  is  highly  appreciated  by  the 
iniversity  authorities. 

A  public  meeting  of  the  ratepayers  of 
Yarmouth,  N.S.,  will  be  held  on  the  15th 
inst.  to  consider  the  question  of  raising 
$13,000  for  enlarging  the  pumping  station 
and  installing  the  necessary  pumps,  steam 
engines,  boilers  and  other  appliances  for 
operating  the  waterworks  system. 

The  American  Alkali  Co.,  of  Sault  Ste. 
Marie,  have  ordered  the  switchboard 
panels,  with  instruments,  for  their  new 
works  from  the  Canadian  General  Electric 
Co.  We  understand  that  the  3  150  k.w. 
electrolytic  generators  which  this  com- 
pany is  building  also  will  soon  be  started. 


DON'T  STAND  STILL! 

Be  progressive  and  secure  a 
thorough  technical  education  in 
y  ur  profession. 

Systematic  Home  Study 

during  spare  moments  will  in- 
crease your  efficiency  and  AD- 
VANCE YOUR  SALARY. 
ELECTRICAL  ENGINEERING 
Taught  by  Mail. 
Write  to-day  for  "  Handbook 
fi." 

AMERICAN  SCHOOL  OF 
CORRESPONDENCE 

(Chartered  by  Commonwealth  of 
Massachusetts. 
Boston,  Mass.,  U.S.A. 


m  flMERICflN  STOKER 


Photograph  of  a  Chimney  BEFORE  the 
American  Stoker  was  installed. 


The  same  THE 

.APTrR^  flnieriGan  Stoker,  ^"^^ 


Manufactured 
by  the.... 


fliiierican  Stoker  60. 


installed. 


Washington  Life  Bide., 
Broadway  and  Liberty  Street, 


MONTREAL,  CANADA;  \V.  K   (.OWKR,  M.-inncer 


KFET  R." 


ELECTRIC  REPAIR  &  CONTRACTING  CO. 

Rewind  these  and  all  other  systems. 
Write  for  prices  .... 

GEORGE  E.  MATTHEWS,  Manager. 
617-619  Lagauchetiere  St.  -  MONTREAL 


The 


CROCKER  PATENT  TURBINE 


Where  the  water 
supply  is  variable,  and 
at  times  inadequate, 
the  high  efficiency  of 
this  wheel  is  a  valu- 
able feature.  If your 
present  equipment  is 
not  giving-  you  the 
power  you  need,  con- 
sult us. 


W  o  contract  for  the 
entire  installation  of  a 
Water  Power  Plant, 
when  desired,  includ- 
ing Sheet  Steel  Flume 
Work,  Casing,  all 
Shafting  and  Iron 
work.  Governing  .\p- 
paralus,  etc.  This 
insures  completeness 
and  a  saving  of 
time. 


55-INCH  Crocker  Ti  rbine  for  Boston 
Rubber  Co.,  St.  Jerome,  Qi  e. 


Water  Powers  reported  on.  Estimates  for  Power  Develop 
ment  promptly  submitted.    Write  for  information  .  .  .  . 


THE  JENGKES  MACHINE  GO. 


jj  Lansdownf  St . . 

SHERBROOKE,  QUE. 


Scientific  American,  Oct.  14,  1899. 

The  Automobile  Magazine 
has  at  last  come  to  hand  and  is 
the  most  thoroughly  satisfactory 
periodical  which  we  have  seen 
in  any  language  on  the  subject. 
It  is  of  regular  magazine  size  and 
has  1  1 1  pages.  The  quality  of  the 
articles  is  very  high  and  the  il- 
lustrations are  of  the  best.  Every- 
one who  is  at  all  interested  in  the 
automobile  will  find  something  in 
the  new  magazine  which  will  in- 
terest him.  Even  the  social  side  is 
far  from  being  neglected,  as  there 
is  an  article  on  the  recent  floral 
parade  at  Newport  and  on  the 
Automobile  Club  of  France.  The 
Automobile  Index,  which  occupies 
some  nine  pages,  is  exactly  what 
has  been  needed.  On  the  whole 
the  magazine  is  a  most  satisfac- 
tory one. 


SUBSCRIBE  TO 


31  State  Street, 

NEW  YORK. 

$3.00  ft  YEftR. 


N  y.  Evening  Post.  Oct.  P  1S99. 

The  new  illustrated  At  tomv»- 
BILE  Magazine  (New  York  :  I". 
S.  Industrial  Publishing  Co.  I  has 
a  verv  attractive  appearance, and 
is  so  varied  in  contents,  without 
undue  }>adding,  that  one  wonders 
how  the  editor  can  fill  his  (>ages 
hereafter.  Still,  the  list  on  page 
loi  shows  that  there  is  a  consider- 
able "foreign  automobile  press;  ' 
and  wh.it  foreigners  can  do  in  the 
w.iy  of  furnishing  "  copv  to  the 
printer,  ,\niericans  can.  The  so- 
cietv  feature  of  the  new  vehicle  is 
brought  to  the  front  with  news 
from  the  Newport  festixal  -the 
driver,  by  the  way.  not  always 
sitting  on  the  left.  There  are 
conipelont -seeming  book  reviews, 
and  some  concessionsare  made  lo 
the  general  reader  in  comicalities 
of  (H^ncil  and  verse.  The  maga- 
«ine  seems  free  from  bias. 
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JOHN  STftRR,  SON  &  GO.,  Limited. 

fiflLIFflX,  N.  S. 

Agent  for  Ontario  and  Quebec  : 
JOHN  FORMAN,  -  MONTREAL 


Please  mention  the  Electrical  News 
when  corresponding  with  advei  i  isers. 


ESTABLISHED  1849- 
Chari.es  F.  Clark,  Jared  Chittenden, 

President.  Treasurer. 

BRAIDSTFSEET'S 

Capital  and  Surplus,  $1,500,000. 

Offices  Throughout  the  Civilized  World 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  »-teadily 
extended,  and  it  furnishes  informaiion  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    CorrespondeuLe  invited. 

THE  BRADSTREET  COMPANY. 
Toronto  OfTice  :  Cor.  Melinda  and  Jordan  .Streets. 
Hamilton  Office  :  No.  39  Janus  Street  .South. 
London  Office  :  No.  365  Richmond  Street. 
Winnipeg  Office  :  No.  398  Main  Street. 
Vancouver  Office:  Cor.  Hastings  and  Hamilton  Streets. 
Victoria  Office  :  Board  of  Trade  Building. 

Thos.  C.  Irving,  Gen.  Mgr.  Western  Canada, 
Toronto,  Ont. 


fENDEftS  WANTED 


The  New  System 

OF  EDUCATION 

Electrical 
Engineering 

Mechanical,  l^team  Civil 
and  Mining  Engineering; 
Architecture;  Drawing; 
Surveying ;  Chemi-stry  ; 
Shorthand  ;  Book-keeping 
and  English  Branches 
TAUCHT  BY  MAIL. 
Over  50  Courses. 
We  have  helped  thoasandB  to  better  positions 
and  salarieri.   Send  for  free  circulars,  stating 
the  subject  in  which  you  are  interested. 
TUE  INTEIINITIONAL  COKKESPdNUKM'E  SCHOOLS, 
Box  1004,  Scranton,  Pa. 


The  Packard  Electric  Co.,  Limited 


MAKERS  OF 


Lamps  -  Transformers 


SOLE  AGENTS  FOR 


Ssheeffer  Recording  Watt  Meters 


ST.  CATHARINES,  ONT. 


WESTON  mmm  i 


GO. 


w 


114-120  Waiiam  Street, 

NEWARK,  N.J.,  U.S.A. 


ESTON  STANDARD  PORTABLE 
Direct-Readine 


VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAM METERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-       Onr  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy. 

An  advertisement  in  the  Elfxtrical  News  brings  prompt  returns. 


•JUST  PUBLISHED 


THE 

Gf\NflDlf\N 
Hf\ND-BOOK 

OF 

STEf\AA 

f\ND 

BLBCTRICITY 

By 

William 
Thompson 


170  Pages 
Illustrated 


® 


4  > 


In  Strong  Cloth  Binding 


THE  preparatory  chapters  are  devoted  to  rx 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering-.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO      -  CANADA 


Send  for  Table  of  Contents. 
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TELEPHONES 


Milde  Microchcn? 

T^^  best  TRANSMrTTtR 

ir  f  Vior\i 

:jebec  agents  . 

Tor  rh< 
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SwltcH-Boards  and  flnnonclaiors    <f  jz', 

FIRE  ALARM  APPARATUS  and  \  mont 

TELEGRAPH  INSTRUMENTS  ($)  T.;epk  neNr7= 


Nessphones,"  MontreaL 

James  St, 
RBfVL 


FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BL.OCKS 

AND  CROSS-flRMS. 


WRITE  FOR  PARTICULARS. 


C^n^incering  Contract  Cornpany 

Main  Office  :  Canadian  Office  : 

Empire  Building,  71  Broadway,  NEW  YORK  Temple  Building,  TORONTO,  ONT. 

HENRY  F.  DUCK,  Manager  for  Canada. 

BRIDGE  SUB-STRUCTURES,  WATER  POWER  DAMS.  CANAL  WORK 
and  CAISSON  FOUNDATION  a  Specialty 


ELECTRICAL  SUPPLIES 


Induction  Alternators  (Xo  Moving  Wires)  Transformers 
Watt  Meters,  Lamp  and  Ampere  Hour  Meters 
Wiring  Supplies,  Etc.,  Etc. 

MUNDERLOH  &  CO. 


61  St.  Sulpice  Street 


IVIONXRE  AL 


Our  Oak  Leather  is  Tanned  and  Curried  in  the 
**good  old  way  and  made  into  Belting,  with  the 
"accumulative  experience  of  43  years.  **  EXTRA" 
"brand. 


THE  J.  G.  McLaren  belting  co. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


Please  mention  the  Canaoian  Ei.kci  kr  ai.  Xi;\\  s  wlion  coi ri">poniiing  wii.i  .n.i\ ci ti>er>. 


The  Electrical  Construction  Co  y 


of  London,  Limited 

LONDON,  CANADA 

Toronto  Office  :  42  York  Street. 
Halifax  Office:  134  Granville  St. 
Winnipeg  Office:  760  Main  St. 


MANrF.\CTl  RERS  OF 


ELECTRICAL 
MACHINERY 


SUPPLIES 


Repairs  to  any  st/stem  on  Short  Xoticc  at  HcasonaMe  Rates 


IN  Tni»  NUivitSbK : 

Original  Discovery  in  Toronto,  Canada,  of  the  Incandescent  Electric  Light. 
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OLD  SERIES,  VOL.  XV —No.  8. 
NEW  SERIES,  VOL.  X.— No.  2. 
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PRICE  10  CENTS 
$i.oo  Per  Year. 


THE  UNITED  ELECTRIC  CO.,  Limited 


.  STJCCESSORS  TO-. 


W.  A.  Johnson  Electric  Co'y.  Toronto  Electric  Motor  Co.,  Limited.  Tliompson  Electric  Co. 

We  manufacture  a  complete  line  of  Electric  Light  and  Power  Apparatus.   We  are 

prepared  to  contract  for  complete  installation 
Head  Office- 


134  King  St.,  W., 


TORONTO,  ONT. 


Current 
Completely 
Registered 


ABSOLUTELY  ACCURATE 

From  Less  than  5  c.p.  to  Full  Capacity 
Guaranteed  for  Three  Years 


No 


Current 
Lost 


Entire 
Revenue 
Secured 

No 

Friction 


Exterior  View  of  Meter 


^  IT 

Interior  View  of  Meter 


Air  Tight 

Moisture 

Proof 


Dust  Proof 


Insect  Proof 

Magnetic 
Suspension 

No  Wear 


Stanley  Instrument  Company 


GREAT  BARRINGTON,  MASS.,  U  S.  A. 


For  Sale  in  Canada  Exclusively  by 


THE  ROYAL  ELECTRIC  CO. 


MONTREAL,  QUE. 


TORONTO,  ONT. 
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ROBERT  A.  ROSS,  E.  E. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Plans,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
*^pecial  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 


J.  flUEX.  6ULYERWELL 

Electrical  and  RpnVPP 
.  .  .  Hydraulic   Lll  UlVOl 
Commercial  Engineer 

Late  Local  Manager  Toronto  and  Central  Ontario  for 

Roj'al  Victoria  Life. 
Formerly  with  Edison  General  Electric  Co. 

6  Kino  St.  West  C^sD  TORONTO 


EDWfVRD  SLf\DE 

Electrical  Contractor 


and  Engineer. 


-137  St.  John  street,  QUEBEC 


ELE)GTRlGfVL 
ENGINEER... 

Designer  of  Electrical  Machinery 
and  Apparatus. 

127  Kino  St.  E..,  HftMlLTON,  ONT. 


Roderick  J.  Parke 

CONSULTING  ELECTRICAL  ENGINEER 

Central  Station  Lighting. 
Long  Distance  Electrical  Power  Transmission 
Central  Station  Management. 


Estimates 


Specifications  Reconstructions 
Reports  Valuations 


310  Temple  Building, 


TORONTO  CANADA 


C.  E.  SMEDBICK 


Manufacturer  of- 


^        SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patronize  Home  Industries. 
•SI  All  I  ask  is  a  trial  fej. 


F.  N.  Phillips,  President. 


Geo.  H.  Olkey  znd,  Secretar>--Treaiiirer. 


i  F.  PilPS  EiEil  WIS 

MONTR&f\U  Gf\Nf\Df\ 

[D  mm  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

Riiiii!  f[[D[R  m  mm  m. 

Americanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory :    AMERICAN  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Ag-ent,  26  Cortlandt  Street, 
Chicago  Store:    F.  E.  Donohoe,  Agent,  241  Madison  Street. 


Manufacturers  will  find  it  to  their  advantage  to  use  the  columns  of  the 
Electrical  News  in  making  announcements. 


The  IVIUMFORD  IMPROVED  BOILEf^ 

is  built  with  Sheet  Steel  Case  or  for  Brick  Casing,  as  desired.  It  has  an  Internal 
Firehox,  Water  Circulation  similar  to  a  Water  Tube  Boiler,  large  heating  surface. 

and  special  arrangements  for  prevcnlinc  and  removing  scale. 

Robb  Engineering  Co.,  Limited.  Amherst,  N.S. 


Scientific  American,  Oct.  14,  1899. 

The  Automobile  Magazine 
has  at  last  come  to  hand  and  is 
the  most  thoroughly  satisfactory 
periodical  which  we  have  seen 
in  any  language  on  the  subiecl. 
It  is  of  regular  magaziiu-  si/c  .ind 
has  1 1 1  pages.  The  quality  ol  the 
articles  is  very  high  and  the  il- 
lustrations are  of  the  best.  Every- 
one who  is  at  all  interested  in  the 
automobile  will  find  sonu'lliinj;' in 
the  new  magazine  which  will  in- 
terest him.  Even  the  social  side  is 
far  from  being  neglected,  as  there 
is  an  article  on  the  recent  floral 
parade  at  Newport  and  on  the 
Automobile  Club  of  France.  The 
Automobile  Index,  which  occupies 
some  nine  pages,  is  exactly  wliat 
has  been  needed.  On  the  whole 
the  magazine  is  a  most  satisfac- 
tory one. 


SUBSCRIBE  TO 


3  J  State  Street, 

NEW  YORK. 

$3.00  ft  YEftR. 


N.  Y.  Evening  Post,  Oct.  9.  1S99. 

The  now  illustrated  .Vl  TOMO- 
bile  Magazine  (New  ^■ork  :  I". 
S.  Industrial  Publishing  Co.  I  has 
a  very  altraclivc  appearance, and 
is  so  varied  in  contents,  without 
undue  padding,  that  one  wonders 
how  the  editor  can  fill  his  pavres 
here.ifler.  Still,  the  list  on  l 
loi  shows  that  there  is  a  coi^- 
able  " foreign  atitomobile  pic^^. 
and  wh.1t  foreigners  can  do  in  the 
way  of  furnishing  "  copy  "  to  the 
printer,  .Americans  can.  The  so- 
ciety feature  of  the  new  vehicle  is 
brought  to  the  front  with  newrn 
from  the  \ewjv>rt  festival — the 
driver,  bv  the  way.  not  always 
sitting  on  the  left.  There  are 
competent -seeming  tx>ok  reviews, 
and  some  concessionsare  mailo  to 
the  general  reader  in  c»'<niicaliiiea 
of  pencil  and  verse.  The  maga- 
zine seems  free  from  bias. 
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OUK  WHEEL  GIVES  MORE  THAN  DOUBLE  THE  POWER  OF  MOST  WHEELS  OF  THE  SAME  DIAMETER,  BY  REASON  OF  WHICH  THE  COST  IS  LESS  PER  HORSE  POWER. 


THE  M'OORMIOK  TURBINE 


MANUFACTURED  BY- 


%  T'lin  IVT 'f^ rk'nm  1  r> It  Will  develop  more  power  from  a  given  quantity  of  water  than  % 
o    1  IltJ  111  \jUL  f IllLJV  any  other  Turbine.  ^ 


o 

o 

^  These  statements  are  based  on  tests  made  in  the  Holyoke  Testing  Flume,  where  the  M'Cormick  ^ 


0 


❖    Turbine  recorded  over  80  per  cent,  of  efficiency — some  of  the  larger  sizes  over  85  per  cent.  ^ 

0 
O 

o 
o 

I  S.  MORGAN  SMITH  CO.,  York,  Pa.,  U.S.A.  I 

O  Note. — There  is  no  water-power  plant,  unless  under  very  high  head,  whose  power  cannot  be  increased  with  the  same  ^ 
^  quantity  of  water  by  using  Mccormick  TURBINES.  | 


...JUST  PUBLISHED... 

THE 

CANADIAN  ^^^^^^ 
HAND-BOOK  bv 

OF    I  William 
STEAM  Thompson. 
A^ID  f^i^ 

ELECTRICITY 

170  Pages— Illustrated 
in  Strong  Cloth  Binding 

The  preparatory  chapters  are  devoted  to  a  concise 
explanation  of  the  foundation  principles  of  mathematics, 
a  knowledge  of  which  is  absolutely  essential  to  the 
tudy  of  Electricity  and  Engineering.  In  the  succeed- 
ing chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects  and  is 
equipped  with  knowledge  sufficient  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  cents. 

The  C.  H.  MORTIMER  PUBLISHING  CO. 
of  Toronto,  Limited 

Publishers, 
TORONTO      -  CANADA 


Crocker  Improved  Turbine 

In  Horizontal  Setting,  with  Quarter  Turn  Elbow. 


Where  the  nature  of 
the  location  will  per- 
mit its  use  this  type 
has  many  advantages. 
It  is  very  suitable  for 
direct  connection  to 
dynamos,  and  many 
are  in  operation  in 
this  class  of  service. 


Notice  how  complete  and  compact  this  arrangement  is,  and  how  easily  it 
may  be  installed.  Can  you  use  anything  of  this  kind  ?  Your  inquiries  will 
receive  prompt  attention. 

Water  Powers  examined  and  Reports  made. 
Estimates  submitted  for  Complete  Equipments. 


The  JENCKES  MACHINE  CO., 

Lansdowne  St.,  Sherbrooke,  Que. 


Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 


0 


SEND  TO 


The  Goldie  Sc  McCuUoch  Co.,  Limited 

Ga.lt,  Ont. 

FOR  TWO  CATALOGS  ON  ENGINES 

(Ideal  and  Wheelock.)   These  will  be  Sent  Free. 

There  are  hundreds  of  these  Engines  all  over  Canada  to-day  g^iving" 
good  satisfaction  in  both  large  and  small  plants.  Specially  suited  for 
Electric  Lighting  and  Electric  Railway  Power. 


t 


WE    ALSO    MAKE    (IAS    AND  GASOLINE    ENGINES,    BOILERS,  PI  MPS,    WATER    WHEELS,    WOLF   tiVRATORS,    FLOIR  MILL 
MACHINERY,   OATMEAL  MILL  MACHINERY,  OATMEAL  STEAM  KILNS,  WOOD-WORKING  MACHINERY,  IRON  PULLEYS,  WOOD  RIMSPI.IT  ❖ 
PULLEYS,   SIIAKTIN(;,    HANGERS,   GEARING,   FKK'TION  CLUTCH   PULLEYS,    ETC.,  SAFES,   VAULTS  AND  VAULT  DOORS.  ^ 
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BATTERIES  »°  BELLS 

We  Stock  heavily  all  Standard  Batteries  and  Bells, 
and  can  fill  all  orders  promptly  


Sole  Agent 

GORDON,  LflW 

f\ND 

IMPROVED  Sf\MSON 
BflTTERIES 


IRON  BOX  BELLS 
WOOD  BOX  BELLS 
F.IRON  FRf\MEGONGS 


We  strongly  recommend 

GORDON  BATTERIES 

for  Fire  Alarm,  Telegraph,  Electric  Signal, 
Electric  Motors,  Gas  Engines  and  all  places 
where  a  Closed  Circuit  Battery  is  required. 


Improved  SAMSON 
Batteries  are  the  Best  of 
All  Open  Circuit  Batteries. 


Pittsburg  Transformers,  Imperial  Lamps, 
Motors,  Dynamos,  Wires,  Sockets,  Switches, 
Shades,  Receptacles,  Flex  Cord,  Insulators, 
Cleats,  Cutouts,  Vetter  Current  Taps,  and  all 
general  Electrical  Supplies  


John  Forman 

70Q  and  710  Craig  Street 
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iii. 


MONEY!  MONEY!!  MONEY!!! 


Plenty  of  It  in  Quebec 


A  Great  Chance  For  Wiremen! 


A  PREMIUM  OF  $0.50  for  every  Lamp  installed  on 

THE  FLAT  RATE  SYSTEM 

PAID  AT  OUR  OFFICE  to  Contractors  on  presentation  of  our  lighting  contract 
duly  signed  and  the  work  passed  by  our  Inspector. 

(See  Clause  5  and  foot  note  in  Rules  Governing  Wiremen  Below)  .... 

RULES  GOVERNING  WIREMEN 

NOTE. — It  is  the  intention  of  this  Company  to  giue  the  best  light  possible,  and 
if  the  rules  which  are  tabulated  below  appear  to  be  rigid,  it  is  not  because  the  Com- 
pany desires  to  act  with  any  unnecessary  severity  towards  any  contractor,  if  its  in- 
spector enforces  these  rules,  but  simply  because  the  Company  wants  to  see  its  custom- 
ers get  satisfaction  which  they  would  not  do  unless  the  wiring  is  of  the  highest  order. 

(1)  — The  Company  reserves  the  right  to  refuse  to  accept  any  new  installation  unless 

the  work  has  been  done  strictly  in  accordance  with  the  existing  rules  of  the  Fire 
Underwriters'  Association  for  this  class  of  work. 

(2)  — The  Company  reserves  the  right  to  refuse  to  make  connection  to  an  installation 

where  the  voltage  drop  is  greater  than  one  volt  at  any  lamp  when  the  maximum 
number  of  lamps  are  burning. 

(3.) — This  Company  will  furnish  the  first  installation  of  lamps  in  all  cases  and  in  the 
case  of  Meter  Rate  consumers,  burnt  out  lamps  will  be  exchanged  for  new  ones 
at  the  Company's  office.  If  the  lamps  are  purchased  elsewhere  they  must  yield 
an  efficiency  of  not  less  than  one  Candle  Power  for  each  3.1  watts  energy  ex- 
pended, and  they  must  be  of  a  make  which  is  satisfactory  to  the  Company. 

(4)  — No  charge  will  be  made  for  service  connections  and  no  meter  rent  will  be  charged. 

(5)  — For  each  lamp  on  all  new  installations  connected  to  this  Company's  service  mains, 

the  following  premiums  will  be  paid  to  the  contractor  having  brought  the  signed 
contract  to  the  Company's  office  and  having  done  the  work  : — 
Flat  Rate  System. — 50  cts.  for  each  lamp  installed. 

Meter  Rate  System. — 10  cts.  for  each  lamp  of  16  C.  P.  or  its  equivalent  installed. 
Such  payments  to  be  made  to  the  contractor  when  the  proper  application,  duly 
filled  out  and  signed,  has  been  presented,  and  the  Company's  inspector  is  satis- 
fied that  the  installation  has  been  done  in  accordance  with  the  above  rules. 

(6)  — An  opal  or  equally  good  reflector  or  shade  shall  be  furnished  for  each  lamp  on  all 

new  installations. 

(7)  — No  connection  will  be  made  for  less  than  two  lamps,  and  no  meter  will  be  fur- 

nished for  less  than  ten  lamps. 

NOTE.  —  "All  New  Installations  "  in  Clause  No.  5,  means  only  for  places  which 
were  not  already  wired.  No  commission  will  be  paid  for  extra  lights,  or  lights 
changed  over  to  this  Company  from  other  existing  companies. 

Pending  the  Completion  or  Inspection  of  Installations  a  receipt  will  be  given  for  all  signed  contracts  brought 
to  the  Company's  Office,  on  presentation  of  which,  and  if  the  work  has  been  accepted,  the  Commission  will  be 
paid  to  the  bearer. 

Jacques  Cartier  Water 
Power  Company 

QUEBEC,  QUE. 


iv. 
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SPRAGUE  ELECTRIC  CO. 

NEW  YORK 

IHTtDIOD  PnUn  IIK  I  i  Armoured,  Brass  Armoured,  Unarmoured, 

ImLlllUlt  uUmUUIIu  (  I  Flexible  Steel,  for  Direct  or  Alternating  Currents 

New  Price  List  No.  70  is  now  ready.    Write  us  for  it. 
CANADIAN  SALES  AGENTS 

JACK  &.  ROBERTSON 

MONTREAL 


Nopthey  Gas  or 
Gasoline  Engine 

Supplies  a  smooth  running,  continuous,  easily-con- 
trolled form  of  power,  essential  to  the  operating  of 
electrical  machinery.  It  is  extremely  simple  in  con- 
struction aud  so  easily  run  that  it  requires  no  attention 
for  hours  at  a  time.  Its  handiness  and  convenience 
make  it  specially  useful  in  the  case  of  Isolated  Plants, 
such  as  that  in  a  gentleman's  residence  or  small  town. 


'  Built  tor  Hard  Work. 


NORTHEY  MFG.  CO., 


Send  for  Iiiformation. 

1015  King  St.— Subway. 

LIMITED    -  TORONTO 


THE  BEST  IS  NONE  TOO  GOOD 

SYRACUSE  BABBITT  BEATS  THEM  ALL 

The  largest  Machinery  Builders  in  Canada  and  Unitetl  States  use  our  Babbitt  Metal. 
Is  this  not  sufficient  proof  of  its  superiority  over  other  anti-friction  metals  .-^ 
If  the  largest  users  are  satisfied  with  our  Babbitt  Metal,  why  should  it  not  suit  you  } 
We  can  furnish  you  with  numbers  of  testimonials. 


Importeps  and  Dealers  in 


PIG  TIN,  ANTIMONY,  % 

INGOT  COPPER,  ALUMINUM,  | 

NICKEL,  BISMUTH,  P 

I  IRON  and  STEEL  SCRAP.  | 


Manufacturers  of 


I  BABBITT  METALS. 

g  SOLDER.  TYPE  METALS. 

0  COLUMBIA  PHOSPHOR  TIN 

1  and  ALL  WHITE  METALS 


§ura6u§6  Smeiilno  Works,  William  Sireei. 


Caledonian  Iron  WorKs,  MONTREAL,  QUE. 
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The  Incandescent  Electric  Light 


Data  Showing  Its  Original  Discovery  in  Toronto,  Canada.— Dr.  Woodward's 
Patent  Ante-Dates  the  Patent  of  Mr.  T.  A.  Edison,  and  is  Purchased  by 
THE  American  Inventor. 


Some  interesting  historical  data  has  recently  been 
placed  at  our  disposal  and  is  herewith  presented  to  read- 
ers of  The  Electrical  News,  relative  to  the  original 
discovery  of  the  principle  of  the  electric  light.  It  will 
interest  our  readers  to  learn  that  this  discovery  appears 
to  have  been  made  in  Toronto,  Canada,  and  patented 
in  Canada  and  the  United  States  prior  to  the  time  when 
a  patent  was  granted  to  Mr.  T.  A.  Edison.  It  is  quite 
as  interesting  to  know  that  the  patent  for  the  Canadian 
discovery  was  purchased  by  Mr.  Edison  in  New  York 
City  at  the  time  when  he  was  making  his  original  investi- 
gations and  before  he  obtained  his  patent. 

To  Henry  Woodward,  a  medical  student,  and  Matthew 
Evans,  a  hotel  keeper,  of  Toronto, 
Onty  appears  to  be  due  the  credit 
tor  (be  first  discovery  of  the  prin- 
ciple of  the  incandescent  electric 
light.  They  were  neighbors 
and  frequently  experimented  to- 
gether with  a  large  Smead  bat- 
tery and  induction  coil,  of  which 
Woodward  was  the  possessor. 

While  seated  at  dusk  one  even- 
ing watching  the  buzzer  of  the 
induction  coil,  the  light  of  the 
spark  at  the  contact  post  drew 
their  attention.  Evans  was  the 
first  to  notice  it,  and  drawing 
out  his  watch  exclaimed,  "  Look 
at  the  light  from  that  spark  ! 
Why  you  can  see  the  time  !" 
"  My  !"  said  Woodward,  "  if  one 
could  only  confine  that  in  a  globe 
of  some  sort,  what  an  invention 
we  would  have  !  It  would 
world !" 

From  this  beginning,  in  the  early  part  of  1873,  Wood- 
ward and  Evans  worked  to  perfect  the  idea,  and  on 
August  3rd,  1874,  were  granted  a  Canadian  patent. 
The  method  of  exploiting  the  discovery  is  set  forth 
in  the  accompanying  agreement  by  the  original 
promoters  : 


.Iif///i(ar ,  /rn?^)  .:^uU,  ,//^^  cJawo)  (Z^c/f^in/ 
muicr  sm 

0n/coM  cif^f^u,  fvt^  ficvt/  Mid.  Cy^/  fffl(/'  c^/'JIT/')  urfi  c. 


Dr.  Woodward's  I'ioneer  Arc  Lami 


revolutionize  the 


"  Whereas  the  said  Henry  Woodward  having  invented  a  new 
and  improved  method  of  obtaining  light  by  means  of  elec- 
tricity, and  having  received  advances 
and  other  assistance  from  the  said 
other  parties  hereto  of  the  first  part, 
agreed  to  grant,  convey,  transfer  and 
assign  to  each  of  them  a  one-fourth 
share  of  interest  in  the  said  invention 
and  in  letters  patent  therefor  when- 
ever and  wherever  obtained. 

"  And  whereas  the  said  parties  of 
the  first  part  being  desirous  of  raising 
a  further  sum  of  one  thousand  dollars 
for  the  purpose  of  obtaining  letters 
patent  from  Washington  and  of  mak- 
ing certain  experiments,  agreed  to  and 
did  by  the  instrument  herein  recited 
grant,  transfer,  convey  and  assign 
seven  lliirty-fifth  parts  or  shares  in  the 
said  invention  and  in  letters  patent 
therefor  whenever  and  wherever  ob- 
tained to  the  following  parties  to  wit  : 
Rupert  Mearse  Wells,  W.  J.  Gibson, 
(leorgc  Trimble,  E.  I  leimrod,  IVIessieurs 
McMurray  and  Fuller,  Emma  I'epler 
and  M.  Sheppard,  all  of  the  said  city 
of  Toronto,  J.  E.  O'Reilly  of  the 
city  of  Hamilton,  and  A.  M.  Sutherland  of  the  town  of  Barrie. 
"  And  whereas  the  said  instrument  is  in  the  words  and  figures 

following,  that  is  to  say   ... 

"  Whereas  Dr.  Woodward  has  invented  a  new  and  improved 
method  of  obtaining  light  by  electricity,  and  has  obtainetl  leltors 
patent  foi  the  saiil  Dominion  of  Canada,  and  has  made  applica- 
tion for  letters  patent  to  the  patent  office  at  Washington. 

"  And  whereas  Matthew  Evans,  James  Saurin  McMurray,  and 
Thomas  Richard  Fuller  have  each  made  advances  to  the  said  Dr. 
Woodwaixl  for  the  purpf)se  of  assisting  him  in  carrying  out  the 
said  invention,  and  are  d  ch  equally  interested  with  him  therein. 
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"  And  whereas  il  is  deemed  necessary  for  the  purpose  of  pro- 
curingf  the  said  letters  patent  from  Washington,  and  for  the  pur- 
pose of  making  certam  practical  experiments  with  and  trials  of  the 
said  invention,  to  procure  a  further  advance  of  one  thousand  dollars. 

"  And  whereas  the  said  Woodward,  Evans,  McMurray  and 
Fuller  have  agreed  to  divide  and  apportion  their  interests  in  the 
said  invention  into  thirty-fifth  parts,  so  that  each  of  the  last 
named  parties  shall  hold  seven  thirty-fifth  parts  or  shares,  and 
that  the  parties  making  the  said  new  advance  of  $1,000,  shall 
also  hold  seven  thirty-fifth  parts  or  shares  therein,  each  new  sub- 
scriber or  contributor  to  have  an  interest  in  the  seven  thirty-fifths 
of  the  invention  pro  rata  according  to  the  amount  of  his  subscrip- 
tion or  contribution. 

"And  whereas  the  parties  hereto  hereby  agree  to  the  arrange- 
ment above  mentioned. 

"  The  said  Henry  Woodward,  Matthew  Evans,  James  Saurin 
McMurray  and  Thomas  Richard  Fuller,  all  of  the  city  of  Toronto, 
in  consideration  of  the  said  new  subscriptions  to  be  obtained  and 
of  five  shillings  to  each  of  them  in  hand  paid,  hereby  convey, 
transfer  and  assign  to  the  other  parties  hereto  a  seven  thirty-fifth 
interest  in  the  said  patent  or  invention  pro  rata  amongst  them- 
selves according  to  the  respective  subscriptions  or  contributions, 
and  the  said  other  parties  hereby  agree  to  pay  to  the  said  Wood- 


The  Late  Matthew  Evans. 

ward,  Evans,  McMurray  and  Fuller,  for  the  purposes  above  men- 
tioned, the  amounts  set  opposite  their  respective  names.  .And 
the  said  Woodward,  Evans,  McMurray  and  Fuller  agree  to  use 
the  said  money  exclusively  for  the  purposes  above  mentioned  in 
procuring  the  said  letters  patent  from  Washington,  and  for 
making  the  said  experiments  or  trials.  It  is  understood  that  so 
soon  as  the  said  subscriptions  are  made,  all  the  parties  hereto 
are  part  owners  in  the  said  patent  or  invention,  and  that  their 
interests  therein  are  as  above  set  forth. 

"  It  is  further  understood  that  the  Gramme  electrical  machine 
purchased  by  and  imported  from  Paris  by  the  said  McMurray  and 
Fuller,  shall,  in  the  event  of  the  ultimate  failure  of  the  said  in- 
vention, be  the  exclusive  property  of  the  said  McMurray  and 
Fuller,  but  in  the  event  of  success,  it  becomes  the  property  of  the 
partnership  hereby  created  on  payment  of  $1300.00. 

It  is  further  understood  and  agreed  by  and  between  the  parties 
hereto  that  Dr.  Woodward  shall  at  once  proceed  to  Washington  for 
the  purpose  of  procuring  the  said  letters  patent,  and  thai  the  said  ex- 
periments and  trials  shall  be  proceeded  with  continuously  immedi- 
ately after  his  return.  And  the  said  Woodward,  Evans,  Mc- 
Murray and  Fuller  promise  and  agree  with  the  other  parties  hereto 
that  the  said  Woodward  shall  immediately  after  the  said  $1,000 
shall  have  been  subscribed,  proceed  to  Washington,  and  shall,  if 
possible,  procure  the  said  letters  patent,  and  shall  immediately, 
after  his  return,  proceed  continuously  for  a  period  of  three  months 
with  the  said  experiments  or  trials,  said  experiments  or  trials  being 
made  with  the  view  of  practically  proving  that  .it  least  fift)'  electric 
lights  can  be  shewn  from  the  said  machine  at  the  same  time. 

"And  they  further  agree  that  the  saitl  sum  of  $1,000  shall 
be  sufficient  for  the  purposes  aforesaid. 

"Dated  at  Toronto  the  fourteenth  day  of  May,  one  thousand 
eight  hundred  and  seventy  five". 

"And  whereas  the  said  instument  is  executed  by  .ill  parties 
hereinbefore  named 

"And  whereas  the  whole  of  the  said  "ne  thousand  dollars  has 
been  properly  expended. 


"And  whereas  it  being  desirable  to  raise  a  further  sum  of  money 
by  way  of  additional  subscription  for  the  purpose  of  taking  out 
letters  patent  at  Washington,  the  parties  hereto  of  the  second 
part  have  agreed,  in  consideration  of  receiving  a  further  interest 
in  the  said  invention  and  in  the  letters  patent  therefor  whenever 
and  whereever  issued,  each  to  advance  to  the  parties  hereto  of 
the  first  part  a  further  sum  of  thirty-three  (T'Trir)  dollars. 

"Xow  this  indenture  witnesseth  that,  in  consideration  of  the  said 
additional  subscriptions  of  five  shillings  to  each  of  the  parties  cf  ihe 
first  part,  the  receipt  whereof  is  hereby  acknowledged,  the  said 
parlies  of  the  first  part,  and  each  of  them  do  hereby  sell,  transfer, 
assign  and  grant  to  the  parties  hereto  of  the  second  part  their 
and  each  of  their  executors,  administrators  and  assigns  respec- 
tiveh',  three  thirty-fifth  shares  or  parts  in  the  said  in\eniion  and 
letters  patent  in  addition  to  the  shares  or  pans  granted  and 
assigned  by  the  said  recited  instrument. 

"And  whereas  it  is  hereby  agreed  by  all  the  parties  hereto  that 
the  shares,  parts  or  interests  of  all  of  the  said  parties  in  the  said 
invention  and  in  the  letters  patent  therefor  whenever  and  where- 
ever the  same  may  be  issued,  shall  be  as  follows  :  the  said  Henry 
Woodward  shall  have  own  possession  and  be  entitled  to  six  thirty- 
fifth  shares  or  parts  ;  the  said  Matthew  Evans  to  seven  thirty-fifth 
shares  or  parts  ;  the  said  James  Saurin  McMurray  to  seven  thirty- 
fifths  shares  or  p.irls  ;  the  said  Thomas  Richard  Fuller  to  seven 
thirty-fifth  shares  or  parts  ;  and  the  said  Rupert  Mearse  Wells, 
W.  J.  Gibson,  George  Trimble,  E.  Heimrod,  A.  M.  Sutherland, 
Emma  Peplar,  M.  Sheppard,  and  J.  E.  O'Reilly  each  to  one  thirty- 
fifth  share  or  part,  all  of  the  said  parties  being  joint  and  several 
owners  and  not  partners,  and  for  the  purpose  of  more  eflfectually 
vesting  the  said  shares,  parts  or  interests  in  the  several  parties 
entitled  thereto,  the  said  Henry  Woodward  hereby,  in  consider- 
ation of  the  premises,  grants,  transfers  and  assigns  unlo  the  said 
Matthew  Evans,  and  to  the  said  James  Saurin  McMurray,  and  to 
the  said  Thomas  Richard  Fuller,  each  of  them  '.heir  and  each  of 
their  executors,  administrators  and  assigns,  se\en  thirty-fifth 
shares  or  parts  in  the  said  invention,  and  in  the  letters  patent 
therefor,  and  to  each  of  the  following  parties,  namely.  Rupert 
Mearse  Wells,  W.  J.  Gibson,  George  Trimble,  E.  Heimrod,  A,  M. 
Sutherland,  Emma  Pepler,  M.  Sheppatd  and  J.  E.  O'Reilly  their 
and  each  of  their  executors,  administrators  and  assigns,  one  thirty- 
fifth  share  or  pan  thereof,  and  the  said  Matthew  Evans,  James 
Saurin  McMurray  and  Thomas  Richard  Fuller  join  and  concur  in 
the  said  grantor  transfer  to  the  said  other  parties  and  acknow- 
ledge the  same  to  be  valid  and  binding. 

"And  the  said  parties  of  the  second  part  hereby  agree  lo  pay  lo 
the  said  parties  of  the  first  part  each  the  sum  of  thiriy-ihree  (tVh' 
dollars,  the  receipt  cf  the  said  Thomas  Richard  Fuller  being  a 
valid  discharge  therefor. 

".And  the  said  parties  of  the  first  j>art  agree  lo  use  the  said 
money  exclusivelv  for  the  purpose  of  procuring  Ihe  issue  of  letters 
patent  at  Washington,  and  the  said  Henry  Woodward  hereby 
agrees  after  the  issue  of  the  said  letters  patent,  to  execute  to  Ihe 
other  parlies  herelolheir  andeach  of  their  executors,  administrators 
oi  assigns,  such  further  instruments  and  assurances  for  the  Setter 
and  more  effectually  conveying  to  them  their  said  respective  shares 
or  interests  as  may  be  reasonably  required  or  legally  necessary. 

In  witness  whereof  the  parties  hereto  have  hereunto  set  their 
hands  and  .iffixed  their  seals  : 
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Mr.  A.  M.  Sutherland,  one  of  the  signers  of  the  above 
agreement,  in  response  to  the  request  of  a  relative  in 
Toronto  for  information  on  the  subject,  wrote  as  follows  : 
64  Carnegie  Ave.,  East  Orange,  Nov.  24,  1896. 

My  Dear  R  

M  tells  me  that  somehow  you  came  across 

a  document  signed  by  me  some  years  ago  showing  some  connec- 
tion with  electric  incandescent  light,  and  wishes  me  to  tell  you 
what  I  know  of  the  matter.     It  is  this.    Somewhere  between  1867 


tween  the  ends  of  two  heavy  carbon  rods  through  which  a  very 
strong  current  of  electricity  was  passed  ;  but  the  whole  affair  was 
so  clumsy  that  I  took  very  little  "stock"  in  it.  Therefore,  when  I 
heard  that  something  neat  and  apparently  serviceable  was  discov- 
ered by  one  near  home,  and  that  he  wanted  help  to  follow  up  his 
experiments  and  to  obtain  patents,  I  readily  joined  a  number  of 
friends  and  others  and  agreed  to  furnish  the  sum  then  supposed 
to  be  sufficient. 

Two  patents  had  been  applied  for  in  Washington  at  the  s-ame 
time  for  almost  identically  the  same  thing.    One  of  these  was  Dr. 
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and  1875,  I  think  it  was,  I  was  introduced  by  Mr.  T.  R.  Fuller, 
a  son  of  the  late  Bishop  Fuller  of  N'iagara,  to  a  medical  man 
named  Woodward  who  was  deep  i*-  Ihe  study  of  electricity.  I 
was  told  that  this  gentleman  had  discovered  two  very  important 
facts  unknown  to  students  of  electric  science,  viz.,  the  possibility 
of  dividing  the  current,  and  the  fact  that  placing  a  thin  film  of  car- 
bon between  the  poles  in  a  circuit  and  enclosing  the  same  in  a 
vacuum  would,  by  the  incandesence  of  the  carbon  film  produce  a 
strong  light.  I  recollected  that  a  year  or  two  before  I  had  seen 
it  the  "Universal  Exposition"  at  Paris  a  strong  light  shown  by  M. 
Gramme  of  that  city,  which  was  produced  by  an  arc  formed  be- 


Woodward's  and  Ihe  other  was  by  a  Russian  whose  name,  I 
think,  was  Ladigan.  Dr.  Woodward  and  this  Russian  were  de- 
clared in  "  interference  "  and  had  to  fight  each  others'  applica- 
tion before  the  patent  authorities  in  Washington.  Dr.  Wood- 
ward won  by  proving  priority  of  invention.  After  this  it  was 
found  that  so  inuch  money  was  required  and  apparently  so  little 
progress  rrtade  towards  completing  the  invention,  that  after  our 
first  investment,  we  decided  to  put  in  no  more  money  until  we 
could  personally  see  the  lights,  which  up  to  this  time  none  of  us 
had  ever  seen  but  had  taken  on  faith.  This  displeased  the  in- 
ventor so  much  that  he  left  for  England  and  for  years  we  knew 
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nothing-  of  his  whereabouts.  A  few  years  after  this  I  moved  to 
New  York,  and  in  the  course  of  business  I  was  thrown  into  more 
or  less  intimate  relationship  with  the  now  famous  electrician, 
Thomas  A.  Edison,  who  was  at  that  time  experimenting  with  the 
electric  incandescent  lamp  at  Menlo  Park,  N.J.  In  talking  about 
it  one  day,  I  chaffingly  said  :  "  Why  Edison,  you  are  nowhere  ! 
I  am  part  owner  of  a  patent  several  years  older  than  yours  on 
about  the  same  thing  you  claim."  He  asked  what  patent  I  re- 
ferred to  and  I  told  him,  he  remarking  :  "  O,  I  know  that  patent, 
it  is  no  good  j  The  next  day  one  of  Mr.  Edison's  men,  whom  I 
knew  very  well,  asked  me  how  much  I  would  take  for  my  claim 
in  the  Woodward  Patent,  and  that  day  I  sold  it  to  this  gentleman, 
who  in  turn  made  over  the  papers  to  Mr.  Edison.    This  is  all. 

Yours  truly, 

Sgd)  A.  M.  Sutherland." 

UNITED  STATES  PATENT  OFFICE. 
Henry    Woodward,    of  Toronto,    Ontario,   Canada,  Assignor, 
Mesne  Assignments,  To  Rupert  Mearse  W'ells,  Thomas 
Richard  Fuller,  and  Ernest  Heimrod,  of  same  place,  and 
Charles  H.  Woodward,  of  Lindsay,  Canada. 

IMPROVEMENTS  IN  ELECTRIC  LIGHTS. 

Specification  forming  par^  of  Letters  Patent  No.  181,613  dated 
August  29,  1876  ;  application  filed  Jany.  4,  1875. 

To  All  Whom  It  May  Concern  : 
Be  it  known  that  I,  Henry  Woodward,  of  the  city  of  Toronto, 
county  of  York,  in  the  piovince  of  Ontario,  Canada,  have  invent- 
ed new  and  useful  improvements  in  the  art  or  process  of  obtaining 
artificial  light  by  means  of  electricity  ;  and  I  do  hereby  declare 
that  the  following,  taken  in  connection  with  the  drawings  which 
accompany  and  form  part  of  this  specification,  is  a  description  of 
my  invention  sufficient  to  eriable  those  skilled  in  the  art  to  prac- 
tice it. 

In  the  first  place,  I  use  a  gas  engine  or  other  suitable  motive 
power,  for  the  purpose  of  rotating  a  magneto-electric  machine, 
and  at  such  a  velocity  as  shall  create  electricity  sufficient  to  heat 
certain  pieces  of  carbon  hereinafter  described.  The  magneto- 
electric  machine  should  be  of  sufficient  power  for  the  purpose  of 
heating  the  carbon  to  a  state  of  incandescence.  A  piece  of  car- 
bon of  suitable  size  is  scraped  and  shaped  until  fitted  for  the  pur- 
pose ;  one  pole  is  then  attached  to  the  top  of  the  carbon,  and  the 
other  to  the  bottom  thereof,  by  suitable  electrodes.  It  is  then 
enclosed  in  a  globe  or  other  vessel,  either  of  glass  or  other  suit- 
able material.  The  air  is  then  exhausted  from  the  said  globe  or 
vessel  after  it  has  been  her.nelically  sealed  at  the  ends,  and  the 
globe  is  then  filled  with  a  rarefied  gas  that  will  not  unite  chemi- 
cally with  the  carbon  when  hot.  Electricity  is  now  supplied,  and 
in  sufficient  quantity  to  heat  the  carbon  within  the  vessel  to  a 
state  of  incandescence.  The  rarefied  gas  previousl}'  introduced 
now  becomes  luminous,  and  constitutes  the  light  herein  designat- 
ed as  "  Woodward's  electric  light." 

This  arrangement  and  process  will  give  a  light  of  any  required 
intensity,  and  there  is,  practically,  no  limit  to  the  number  of 
lights  that  may  be  obtained  from  one  magneto-electric  machine. 

In  the  accompanying  drawings,  the  same  letters  of  reference 
indicate  the  same  parts  in  all  the  views,  and  also  in  this  specifi- 
cation. 

Figure  i  is  an  elevation  or  front  view  of  a  piece  of  carbon,  and 
is  marked  B.  It  is  supposed  lo  be  scraped  and  shaped  until  suit- 
able for  the  required  purpose. 

Figure  2  is  also  an  elevation  or  front  view  of  a  piece  of  carbon 
with  the  electrodes  E.E.  attached  thereto  leading  to  and  from  the 
positive  and  negative  poles  of  the  battery,  one  being  attached  at 
the  top  and  the  other  at  the  bottom  of  the  carbon. 

Fig.  3,  is  a  sectional  elevation,  showing  a  globe  marked  A,  but 
which  may  be  a  vessel  of  any  other  suitable  form.  The  prepared 
carbon,  B,  is  also  shown  therein  with  the  aforesaid  electrodes 
E.E.  attached  thereto  ;  showing  also  a  tube  C,  with  an  air-tight 
stop-cock,  to  be  used  in  exhausting  the  air  from  the  globe  A,  and 
for  the  injection  of  rarefied  gas  into  the  same  ;  showing,  also, 
the  hermelical  sealing  of  said  vessel  at  the  ends  G.G.  of  the 
tubes,  and  showing  also  the  stand  D. 

Fig.  4  is  a  sectional  elevation,  showing  the  adaptation  of 
another  form  of  vessel,  A.  This  drawing  is  on  a  larger  scale,  in 
order  to  show  the  manner  of  closing  the  ends  of  the  vessel  which 
is  done  by  brass  sockets  ;  that  at  the  lop  being  marked  K,  and 
that  at  the  bottom  being  marked  L  ;  showing  also  a  carbon  B, 
different  in  form  from  that  in  the  other  vessel,  and  having  the  two 
electrodes  E.E.  running  to  and  from  the  poles  N  and  M. 


Fig.  5  is  an  elevation,  showing  one  mode  of  connecting  the 
various  lights  with  the  machine  by  means  of  two  trunk  wires  or 
electrodes  H.H.  running  from  the  positive  and  negative  poles 
M  and  N  of  the  machine,  with  branches  b,  b,  &c.,  therefrom,  to 
each  light. 

Fig.  6  is  also  an  elevation,  showing  another  method  of  connec- 
ting the  lights  with  the  machine,  each  light  having  a  distinct  wire 
b,  running  to  each  pole  M  N  of  the  machine  or  battery.  Having 
thus  described  my  invention,  I  claim — A  carbon  B,  in  combin- 
ation with  a  lamp  or  other  suitable  vessel.  A,  filled  with  rarefied 
gas,  possessing  the  property  of  not  chemically  combining  with 
the  carbon  when  in  a  state  of  incandescence,  in  connection  with  the 
described  arrangement  and  mode  of  connection  of  the  electrodes 
E.E.  with  the  carbon,  all  as  shown  and  set  forth. 

Henry  Woodward, 

„   r  William  Fitch, 
\\  itnesses  _  _  ' 

(  George  T.  Smallwood. 

The  first  incandescent  lamp  was  constructed  at  Mor- 
rison's Brass  Foundry,  Adelaide  St.  West,  Toronto,  and 
was  a  very  crude  affair.  It  consisted  of  a  water  g^aug^e 
glass  with  a  piece  of  carbon  filed  by  hand  and  drilled  at 
each  end  for  the  electrodes  and  hermetically  sealed  at 
both  ends,  having  a  petcock  at  one  end  with  a  brass  tube 
to  exhaust  the  air.  Woodward  made  the  mistake  of 
filling  the  tube  or  globe  of  this  lamp  with  nitrogen  after 
having  exhausted  the  air.  If,  as  Professor  Elihu  Thom- 
son has  said,  he  had  stopped  when  he  had  the  tube  ex- 
hausted, he  would  have  had  the  honor  of  being  the  in- 
ventor of  the  incandescent  light  as  used  for  commercial 
purposes. 

Six  of  these  primary  lamps  vyere  made  up  and  con- 
nected in  series.  Evans  was  accustomed  to  tell  of  the 
excitement  which  attended  the  watching  of  these  lamps 
coming  to  incandescence.  To  use  his  own  words, 
"  There  were  four  or  five  of  us  sitting  around  a  large 
table.  Woodward  at  the  head.  The  six  lamps  were 
strung  in  series  from  two  supports  on  the  table.  Wood- 
ward closed  the  switch  and  gradually  we  saw  the  carbon 
become  first  red  and  gradually  lighter  and  lighter  in 
color  until  it  beamed  forth  in  its  beautiful  light.  This  was 
the  most  exciting  moment  in  my  experience."  Evans  was 
also  accustomed  to  express  the  opinion  that  the  inven- 
tor never  gets  the  reward  of  his  labor,  and  that  by  right 
he  should  have  been  the  man  to  reap  the  benefit  of  this 
invention,  in  the  perfecting  of  which  he  had  expended 
$20,000. 

As  the  result  of  his  experiments.  Woodward  c'ecided 
that  a  much  stronger  battery  would  be  required  to  obtain 
the  desired  effect,  and  in  company  with  Evans  he  went 
to  New  York  City  to  see  what  they  could  obtain  in  the 
shape  of  a  stronger  machine.  Finding  that  such  a  ma- 
chine could  not  be  obtained  in  New  \"ork.  Woodward 
was  dispatched  to  Paris  to  obtain,  if  possible,  from  M. 
Gramme  a  machine  that  would  do  the  work.  He  was 
absent  four  months  and  succeeded  in  purchasing  a  ma- 
chine from  Gramme  which  he  shipped  to  Toronto  by  sail- 
ing vessel.  The  arrival  in  Toronto  of  this  machine  gave 
rise  to  much  excitement  among  the  electrical  fraternity 
of  that  day.  The  machine  stood  about  four  feet  high 
and  cost  ;£.5oo.  One  of  similar  capacity  could  be  boo^ht 
to-day  for  $35. 

The  machine  was  firrt  teste'^  on  the  premises  ot  i^mjB 
hardware  company  on  King  St.  West,  near  the  Gornev  jW> 

Foundry  Company's  pr,..nises.  Permission  wasobtainedj 
to  couple  the  machine  on  to  a  line  shaft  which  was  pr 
pelled  by  a  60  h.  p.  engine,  but  on  attac  hing  a  sin^e 
light  to  the  dynamo  the  engine  was  immediately  shut 
down  or  the  belts  thrown  off.  Finally  the  machine  was 
made  to  run  successfully  a  single  arc  lamp  which,  as 
above  stated,  was  of  very  crude  construction  and  was 
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controlled  by  hand  feed.  The  machine  was  supposed  to 
have  a  capacity sufficientto  operate 5oincandescentiights. 
The  sing^le  lamp,  backed  by  a  reflector,  gave  out  such  a 
strong  light  that  Evans  declared  that  the  street  car 
horses  stopped  opposite  the  building  in  which  it  was, 
while  people  from  the  surrounding  neighborhood  ran 
over  to  the  factory,  thinking  it  was  on  fire.  The  machine, 
however,  would  never  run  more  than  one  light  at  a  time. 
This  first  arc  lamp  was  invented  by  Woodward  also, 
and  is  said  to  have  been  manufactured  by  a  machinist 
named  Nesbitt.  Woodward  and  Evans  were  the  subject 
of  much  public  ridicule,  being  frequently  called  "cranks." 
After  the  invention  had  been  thus  far  tested,  outside 
capital  was  obtained,  and  a  company  formed  for  the  sup- 
ply of  incandescent  and  electric  lights  to  the  city  and 
private  individuals.  It  is  interesting  to  note  from  Mr. 
Sutherland's  letter  that  some  of  the  original  stockhold- 
ers put  money  into  the  enterprise  before  having  ever 
seen  the  light,  and  that  when  they  declined  to  put  up 
more  money  on  the  same  conditions.  Woodward  became 
much  displeased  and  left  for  Europe. 

Dr.  Woodward  is  said  to  be  now  residing  in  London, 
Eng.,  while  Mr.  Evans,  who  was  his  partner,  and  whose 
portrait  accompanies  this  article,  died  in  Toronto  last 
year.  ' 

We  are  indebted  for  much  of  the  above  data  to  Mr.  J. 
J.  Wright,  manager  of  the  Toronto  Electric  Light  Co., 
and  Mr.  Patriarche,  of  the  Electrical  Maintenance  Com- 
pany, Toronto,  who  sometime  ago  purchased  the  orig- 
inal of  the  agreement  printed  above,  and  other  documents 
relating  to  the  subject. 


QUESTIONS  AND  ANSWERS. 

Subscriber  writes :  Will  you  kindly  answer  the  follow- 
ing questions  in  the  next  issue  of  The  Electrical  News  : 

1.  What  is  the  situation  of  Shawenegan  Falls,  where 
the  new  power  plant  is  to  be  located. 

2.  Where  did  the  name  of  "  Bus-bar"  originate,  and 
why  is  this  term  used  ?  I  have  noticed  that  English 
electrical  papers  term  it  "  Ominbus-bar." 

3.  What  length  and  size  of  wire  would  be  required 
for  winding  a  curling  tong  heater  for  1 14  volt  circuit  ? 

Answer.  —  i.  The  St. Maurice  river,  as  is  well  known, 
is  one  of  tne  most  important  northern  tributaries  of  the 
St.  Lawrence,  emptying  into  it  at  Three  Rivers,  Que. 
Seventeen  miles  from  the  mouth  of  the  St.  Lawrence  is 
located  Shawenegan  Falls,  where  the  water  power  de- 
velopment has  been  undertaken.  These  falls  are,  there- 
fore, about  90  miles  distant  from  the  city  of  Quebec  and 
4^  miles  from  the  line  of  the  (ireat  Northern  Railway, 
while  the  Canadian  Pacific  Railway  passes  within  ten 
miles  of  the  falls.  A  map  showing  the  proposed  develop- 
ment of  the  falls  appeared  in  The  Electrical  News  of 
March,  1899. 

2.  It  is  difficult  to  say  just  where  the  name  "  Bus- 
bar "  originated.  It  was  used  in  the  early  days  of  the 
incandescent  light  and  signified  the  common  bar  to 
which  the  terminals  of  all  dynamos  were  attached  and 
from  which  all  circuits  extended.  The  word  is  short- 
ened from  omnibus,  which  is  Latin,  and  the  dative  case 
of  the  pronoun  omnes,  signifying  "  all."  Omnibus, 
therefore,  is  literally  "  for  all."  Hence  also  its  applica- 
tion to  the  well  known  vehicle  of  that  name. 

3.  If  our  correspondent  will  take  about  35  feet  of  No. 
24  or  25  B.  &  S.  gauge  German  silver  wire,  wind  same 
on  a  piece  of  brass  tube  of  sufficient  diameter  fo  admit  of 
entering  the  tongs,  and  sufficient  length  to  admit  of 
their  heating  ends,  previously  wrapping  the  pipe  over 
with  a  layer  of  asbestos  cloth,  he  will  then  have  accom- 
plished the  bulk  of  his  task.  The  wire,  of  course,  should 
be  uninsulated,  and  space  should  be  left  between  each 
convolution  as  it  is  put  on.  The  wire  will  have  to  be 
drawn  on  quite  tightly  (not  sufficiently  so  to  cut  through 


the  asbestos),  as  it  will  expand  slightly  when  the  cur- 
rent is  on.  As  all  the  wire  will  probably  not  go  on  one 
layer,  repeat  the  process,  that  is,  cover  the  first  coil 
with  asbestos  and  wind  back  on  top  again,  and  so  on 
until  the  length  of  wire  is  all  coiled.  Bring  the  start 
end  and  finish  end  to  binding  posts  on  th.;  outside  of  the 
outer  shell,  said  binding  posts  being  insulated  from  the 
shell  with  mica  washers,  and  mica  or  fibre  tube  around 
the  screw.  If  the  bare  wire  comes  close,  or  if  you  re- 
quire to  make  a  cross-over,  use  pieces  of  clay  pipe  stem 
to  insulate  one  from  another.  When  finished  the  coil 
should  have  an  outer  layer  of  asbestos,  and  any  further 
space  can  be  filled  up  with  asbestos  clippings  so  as  to 
keep  the  heat  in  as  much  as  possible.  The  accompany- 
ing sketch  shows  the  finished  article,  dotted  lines  show- 


ing inner  tube  on  which  asbestos  and  German  silver 
wire  are  placed.  It  will  be  observed  that  the  whole  can 
be  made  out  of  brass  tubing  of  suitable  diameter,  and 
the  ends  cut  from  thick  brass  sheet.  Do  not  solder  any- 
thing, as  it  will  melt  ;  tap  and  thread  one  into  the  other, 
or  fasten  pieces  with  machine  screws. 

Note. — An  easy  method  to  ascertain  the  amount  of 
wire  required  for  any  heating  device  is  as  follows  :  First 
determine  on  a  size  that  will  not  take  too  much  current 
for  the  work  to  be  done  ;  then  stretch  out  a  quantity 
(be  sure  there  is  not  too  much)  on  pins  spaced  along  a 
board,  take  wires  from  current  supply,  attach  one  to  one 
end  of  this  spaced  out  German  silver  wire,  use  the  other 
end  as  a  sliding  contact,  beginning  at  distant  end  and 
sliding  it  along  the  wire,  which,  of  course,  becomes  hot- 
ter and  hotter  as  resistance  is  being  cut  down,  until  the 
wire  assumes  a  blue  shade  owing  to  heat.  Stop  then, 
and  cut  off  the  piece  between  the  current  contacts  and 
use  it  for  your  heater.  When  enclosed  from  air  it  will 
be  hotter,  therefore  we  advise  stopping  when  it  assumes 
the  blue  shade. 


PERSONAL. 

Mr.  James  A.  Hicks  has  been  appointed  electrical  inspector  in 
Montreal  for  the  Royal  Electric  Co. 

Mr.  J.  M.  Clark,  a  director  of  the  Smith  s  Falls  Electric  Light 
&  Power  Co.,  and  a  prominent  business  man  of  that  town,  died 
last  month. 

Mr.  George  White-Frascr,  E.E.,  has  returned  to  Toronto,  after 
an  absence  of  more  than  one  year  in  the  Yukon  district  on  a  gov- 
ernment commission. 

We  learn  with  regret  of  the  death,  on  January  gth,  of  Mr.  Jas. 
D.  Smith,  of  this  city,  father  of  Mr.  J.  Norman  Smith,  electrical 
engineer  of  the  United  Electric  Co.,  Limited. 

Mr.  R.  A.  Ross,  of  Montreal,  consulting  electrical  engineer  of 
the  C.P.R.,  recently  left  for  Rosslaiid,  B.  C,  to  inspect  the  plant 
installed  at  the  company's  round  house  there. 

Mr.  Joseph  Lappin  has  resigned  his  position  as  electrician  for 
the  Metropolitan  Railway  Company,  of  North  Toronto,  and  is 
now  in  the  employ  of  the  Canadian  General  Electric  Company. 

Mr.  D.  A.  Shiles,  traffic  manager  at  Vancouver  for  the  l?ritish 
Columbia  Electric  Railway  Co.,  has  been  transferred  to  New- 
West  minster,  as  local  manager  there,  and  is  succeeded  by  Mr.  J. 
J.  I'Vanklin. 

Mr.  Mark.  R.  Thomas,  who  was  manager  of  the  ILimilton  & 
Diindas  Railway,  which  road  has  passed  into  the  hands  o(  the 
Cataract  I'ower  Co.,  has  been  appointed  to  a  responsible  position 
in  connection  with  the  street  railway  system  of  this  company. 

Archibald  Rowan,  inspector  of  gas  and  electric  light  at  Si. 
John,  N.B.,  died  in  that  city  on  January  lolh,  at  the  age  of  70 
years.  He  was  appointed  lo  the  above  position  in  1875,  previo\is 
to  which  time  he  had  been  prominent  in  civic  affairs  and  a  candi- 
date for  the  mayoralty. 

Mr.  Herbert  J.  Soinerset,  manager  of  the  Winnipeg  Electric 
Street  Railway,  has  accepted  a  lucrative  position  as  general 
manager  of  the  tramways  at  Peril),  West  Australia.  Mr.  Somerset 
was  mucli  esteemed  in  Winnipeg,  and  carries  with  him  the  best 
wishes  of  numerous  friends. 
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We  are  privileged  to  publish  in  this 

Electric  Light  ,  j  j- 

Invention  in  Canada,  ""mber  some  interesting  data  regarding 
the  history  of  the  invention  of  theelectric 
light.  Canadians  will  no  doubt  be  surprised  to  learn 
that  the  principle  ot  incandescent  electric  lighting  was 
discovered  in  Toronto  prior  to  the  time  when  Edison's 
invention  was  placed  before  the  public,  and  that  this 
Canadian  invention  was  sold  to  Mr.  Edison,  and  were 
no  doubt  used  by  him  in  the  further  exploitation  of  his 
inventions  and  discoveries.  We  are  largely  indebted  for 
this  interesting  data  to  Mr.  J.  J.  Wright,  manager  of  the 
Toronto  Electric  Light  Company,  himself  a  pioneer  in 
the  electric  light  industry,  and  to  Mr.  Patriarche, 
manager  of  the  Electrical  Maintenance  Company,  who 
secured  much  of  the  information  by  personal  interviews 
with  Mr.  Matthew  Evans,  one  of  the  original  promoters 
of  the  discovery.  It  is  gratifying  to  learn  that  Canada 
is  not  only  the  scene  of  some  of  the  greatest  achieve- 
ments in  theapplicationsof  electricity,  but  is  also  the  home 
of  some  of  the  most  important  discoveries  relating  to 
the  science. 


The  accident  which  caused  the  death 


An  Incident  in 


„,  »     ,  of  Mr.   .\lphonse  Girouard,  and  which 

Electnc  Lighting.  *^  » 

is  referred  to  by  our  Montreal  corres- 
pondent is,  to  say  the  least,  peculiar,  and  so  far  as  the 
electrical  fraternity  is  concerned,  no  entirely  satis- 
factory explanation  has  been  given.  It  appears  that 
two  rival  electric  lighting  companies  had  their  priman.- 
alternating  lines,  operating  under  a  pressure  of  2,000 
volts,  in  close  proximity.  This  voltage  in  some  way 
came  in  on  the  secondary  mains,  which  normally  were 
at  52  volts.  The  theory  is  advanced  that  the  primary 
wire  came  in  contact  with  a  guy  w^re,  and  this  in  turn 
with  secondary  supply  wires,  bringing  the  2,000  volts  in 
on  one  side.  In  order  to  permit  of  the  accident,  the 
inside  wiring  must  have  been  grounded,  so  it  is  sur- 
mised that  the  deceased  stood  on  an  iron  rail  in  front  of 
the  hotel  bar  to  raise  himself  up  sufficiently  to  grasp 
the  socket.  Rain  was  falling  and  a  strong  gale  of 
wind  blowing  at  the  time,  and  it  is  possible  that  the 
wind  may  have  blown  the  dangerous  wire  into  contact, 
as  the  trouble  patrols  were  unable,  shortly  after  the 
accident,  to  find  high  voltage  in  the  premises.  It  has 
not  been  ascertained  whose  primaries  caused  the 
accident  or  how  they  came  in  contact  with  the  second- 
aries. The  transformers  are  reported  to  have  been 
in  good  order.  The  accident  is  unfortunate,  as 
it  already  has  had  a  tendency  to  make  customers  afraid 
to  turn  on  their  sockets.  It  may  truly  be  said,  how- 
ever, that  the  peculiar  combination  of  conditions  which 
resulted  in  this  accident  will  very  rarely  be  met  with,  and 
are  almost  impossible  in  dwelling  houses.  Neverthe- 
less, it  is  in  the  interest  of  electrical  progress  that  the 
matter  should  be  thoroughly  investigated  and  all  the 
facts  concerning  the  case  placed  fairly  before  the  public. 
This  will  be  the  best  means  of  dispelling  prejudices 
against  electricity  ba.sed  upon  erroneous  versions  of  this 
accident. 


Central  Station 
Practise. 


The  address  ot  the  president  of  the 
North-Western  Electrical  .\ssociaticn, 
delivered  at  the  eighth  annual  con- 
vention held  in  Milwaukee  on  January  17th,  contains 
food  for  thouijht  for  central  station  managers.  His 
remarks  were  confined  to  a'  review  of  the  conditions 
surrounding  the  operation  of  central  stations.  The 
changes  in  practice  to  which  he  refers  have  had  practical 
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demonstration  in  Canada  as  well  as  in  the  United 
States,  and  the  suggestions  offered  regarding  operating 
methods  are  likewise  applicable  on  this  side  of  the 
border.  Sketching  the  progress  made  in  central 
station  machinery,  Mr.  Doherty  expressed  the  opinion 
that  the  constant  current  transformer  is  here  to  stay, 
and  that  street  illumination  by  series  alternating  en- 
closed arc  lamps  is  a  decided  improvement  over  the  old 
series  direct-current  open  arc.  The  distribution  of 
light  is  materially  improved  and  a  more  uniform 
illumination  obtained.  Instances  are  cited  where  two 
central  stations  had  adopted  gas  engines  as  prime 
movers,  using  sizes  as  high  as  650  h.p.  It  might 
be  mentioned  that  in  Ontario  the  Sandwich,  Windsor 
&  Amherstburg  Railway  Company  have  just  installed  a 
150  horse  power  gas  engine  for  operating  their  electric 
road,  to  replace  a  Corliss  steam  engine.  The  president 
referred  to  the  necessity  of  a  better  distribution  of  street 
lighting,  and  his  opinion  is  that  this  may  be  accomplished 
by  the  greater  use  of  the  incandescent  lamp.  He 
thought  there  had  been  little  improvement  in  the  past 
few  years  in  direct  current  methods,  but  this  could  not 
be  said  of  alternating  current  appliances  and  methods. 
In  the  past,  "unaccounted  for  current"  in  alternating 
current  stations  had  often  amounted  to  80  per  cent,  of 
the  output,  but  modern  transformers,  up-to-date 
methods  and  equitable  rates  promised  to  reduce  this 
loss  to  an  almost  negligible  quantity.  The  average 
central  station  was  handicapped  for  four  reasons, 
namely,  improper  and  insufficient  education  of  opera- 
tors, poor  accounting,  lack  of  capital,  and  inequitable 
rates.  He  strongly  recommended  the  further  education 
of  present  employees.  When  speaking  of  employees, 
Mr.  Doherty  might  have  gone  further  and  said  that  the 
remuneration  which  is  sometimes  given  to  those  in 
charge  of  electrical  apparatus  is  not  such  as  could  be 
expected  to  induce  such  persons  to  put  forth  their 
greatest  efforts  towards  self  improvement  and  the 
welfare  of  the  business.  The  subject  of  municipal 
ownership  was  discussed  at  some  length.  The  con- 
clusion reached  was,  that  the  main  protection  against 
municipal  control  lies  in  educating  the  people  with 
regard  to  its  fallacies. 


„  J  J  We  have  had  the  opportunity  of  ex- 
The  Proposed  Dodge  rt"  : 

Telephone  Company  amining  the  prospectus  of  the  Dodge 
of  Canada,  Ltd.  telephone  Company  of  Canada,  Limit- 
ed, and  the  circular  letters  accompanying  the  same. 
Some  of  the  features  of  this  prospectus  seem  to  call  for 
particular  mention  and  enquiry.  The  first  of  these  is, 
that,  while  the  company  has  not  yet  been  granted  a 
charter  or  completed  its  board  of  directors,  it  is  solicit- 
ing from  the  public  applications  for  stock,  such  applica- 
tions to  be  accompanied  by  a  deposit  of  10  per  cent., 
a  further  payment  of  25  per  cent,  to  be  made  upon 
allotment,  and  the  balance  subject  to  call  as  required. 
These  deposits  accompanying  applications  for  stock 
will,  it  is  stated,  be  deposited  in  the  Imperial  Bank  of 
Canada  in  Toronto  in  the  name  of  the  trustee  of  the 
proposed  company.  We  do  not  observe  that  the  name 
of  this  trustee  is  printed  in  the  prospectus.  The  only 
names  there  printed  appear  to  be  those  of  the  bankers, 
the  solicitors,  and  the  promoter  of  the  proposed  com- 
pany. Can  a  company  thus  organised  legally  accept 
applications  for  shares  and  payments  on  account  of 
stock  thus  applied  for  ?  The  prospectus  states  :  "  The 
ordinary  telephone  system  has  been  materially  improved 


by  Mr.  Burton  R.  Dodge,  of  Post   Mills,  Vermont,  an 
inventor  of  marked  ability,  and  a  gentleman  possessed 
of  a  lengthy   experience  in   the   practical  operation  of 
telephone  lines.     These   improvements  are  completely 
protected  by  patents  ;    the  number  of  his  Canadian 
patent  being  60,91 2,  and  of  the  United   States  patent 
606,803.     And   it   is  now   proposed   to   incorporate  a 
company  under  the  Joint   Stock  Companies   Act  to 
operate  Mr.  Dodge's  improved  invention  in   the  city  of 
Toronto,  and  elsewhere   in   the  Dominion  of  Canada, 
with  the  ample  capital  of  $3,000,000,    divided  into 
3,000,000  shares  of  one  dollar  each.     One-half  of  this 
gross  number,  or  1,500,000  shares,  will  be  set  apart  in 
8  per  cent,  fixed,   cumulative   preference  shares — divi- 
dends payable  half-yearly  ;    and    the    remainder,  the 
other   1,500,000  shares  will  be  written    as  ordinary 
stock  under  the  direct  control  of  Mr.  Burton  R.  Dodge, 
his  heirs,  or  assigns."    If  we  rightly  understand  the 
meaning  of  the  latter  clause  of  the  above  paragraph 
copied  from  the  prospectus  of  the  proposed  company, 
the  purchase  by  Mr.  Burton   R.   Dodge  of  a  single 
share  of  stock,  in  addition  to  the  1,500,000  shares  which 
are  to  be  transferred  to  him  in  exchange  for  the  use  of 
his  patents,  would  give  that  gentleman  entire  control  of 
the  company.    This  understanding  of  the  terms  of  the 
prospectus  seems  to    be    verified    by    the  following 
additional  clause  in  the  prospectus  :   "  A  rapacious  and 
unscrupulous  monopoly  has  in   various   instances  else- 
where destroyed  all  immediate  chance  of  competition, 
either  by  buying  up  a  controlling  interest  in  the  stock, 
or  by  paying  a  lump  sum  for  the  stoppage  of  the  busi- 
ness ;    and  with  the  view  of  preventing  such  a  cul- 
mination in  connection   with    the    operation    of  this 
company,  Mr.  Dodge  will   retain  the  controlling  in- 
terest in  the  stock."    Another  clause  to    which  we 
desire  to  direct  attention  reads  as  follows  :       All  appli- 
cations for  shares  should  be  made   upon   the  form 
attached  to  this  prospectus,  and  should  be  promptly 
forwarded  to  the  bankers  of  the  company,  together 
with  the  ten  per  cent,  payable  on  application.     But  if 
no  allotment  of  stock  be  made,  such  deposit  shall  be 
returned  less  such  expenses  as  may  be  incurred  up  to 
that  time."    It  is  here  clearly  stated  that  the  company 
assumes  the  right,  even  in  cases  where  no  allotment  of 
stock  is  made,  to  retain  such  amount  of  the  applicant's 
deposit  as  may  be  considered  necessary,  to  be  applied 
to  the  payment  of  expenses  incurred.     What  is  to 
regulate    the    amount   of    the    expenses,    and  what 
guarantee  has  the  applicant  that   the  whole  of  his 
deposit  will  not  be  held  by  the  company  and  applied  to 
expense  account  ?    What  right   has    a   company  to 
retain  the  money  of  an  applicant  whose  application  for 
stock  has  not  been  granted  ?    The  form  of  application 
for  stock  reads  as  follows  :    "  I  hereby  request  that  you 
will  allot  me  ....  shares  of  one  dollar  each  in  the 
proposed    Dodge    Telephone    Company   of  Canada, 
Limited,  upon  the  terms  and  subject  to  the  conditions 
mentioned  in  the  prospectus."    Thus,  the  applicant  for 
stock,   when  signing  his  application  agrees  that  the 
stock  shall  be  issued   "upon  the  terms  and  subject  to 
the  conditions  mentioned  in  the  prospectus."    It  would 
be  interesting  to  learn  how  many  applications  for  slock 
have  been  received  by  the  promoters  of  this  proposed 
company. 

Mr.  Thos.  [acUson,  for  t'ourleeii  years  iiianaj^cr  at  Stratford, 
Out.,  for  the  Bell  Teleplione  Co.,  has  retired,  owing-  to  advancoit 
years.     He  has  been  succeeded  by  Mr.  J.  H.  Martii). 


CflNflDlflrl    EUECTf^ICfiLi  NEWS 


February,  1900 


ELECTRIC  POWER  TRANSMISSION. 

The  publishers  of  the  Electrical  World  and  Engineer, 
New  York,  have  issued  a  second  edition  of  that  valu- 
able work  "  Electric  Power  Transmission,"  by  Louis 
Bell,  Ph.D.,  Mem.  Inst.  Elec.  Eng.  The  first  edition 
was  printed  in  January,  1897,  and  was  very  favorably 
received,  but  the  changes  that  have  taken  place  since 
in  the  art  of  electrical  power  transmission  called  for  an- 
other edition.  The  book  contains  fourteen  chapters, 
classified  as  follows  :  Elementary  Principles  ;  General 
Conditions  of  Power  Transmission  ;  Power  Transmission 
of  Continuous  Currents  ;  Some  Properties  of  Alternat- 
ing Currents  ;  Power  Transmission  by  Alternating  Cur- 
rents; Current  Reorganizers ;  Prime  Movers;  Hydraulic 
Development  ;  The  Organizations  of  a  Power  Station  ; 
The  Line  ;  Line  Construction  ;  Centres  of  Distribution; 
The  Commercial  Problem  ;  The  Present  State  of  High 
Voltage  Transmission.  In  this  latter  chapter  is  recorded 
such  change  in  practice  as  has  taken  place  during  the 
three  years  intervening  between  the  two  editions.  The 
most  important  advance,  it  is  stated,  has  been  in  the 
matter  of  power  transmission  at  very  high  voltage  and 
to  long  distances. 

By  permission  of  the  publishers  we  give  below  extracts 
from  this  chapter  : 

Much  of  our  knowledge  of  the  subject  is  due  to  the 
exhaustive  tests  made  by  Mr.  Ralph  D.  Mershon  at  Tel- 
luride.  Col.  These  are  fully  described  in  a  paper  by 
Mr.  C.  F.  Scott  before  the  American  Institute  of  Elec- 
trical Engineers.  Briefly,  the  essential  points  established 
are  as  follows  : 

With  first-class  glass  or  porcelain  insulators  there  is 
little  to  fear  in  the  way  of  leakage  in  good  weather  up 
to  say  50,000  volts,  unless  the  insulators  break  from 
mechanical  causes.  Rain  and  snow  seldom  cause 
trouble,  although  of  course  they  may  do  so.  Dry  air, 
snow  and  clean  water  are  tolerable  insulators,  although 
dirt  of  any  kind  on  the  insulators  is  to  be  feared.  Cross- 
arms  and  pins  should  be  filled  to  prevent  infiltration  of 
moisture.  There  is  good  reason  to  believe  that  oil  insu- 
lators are  quite  needless,  and  they  certainly  are  apt  to 


Thousands  of  Volts. 

Fig.  I. 

accumulate  dirt  without  giving  any  compensating  ad- 
vantage. 

Loss  of  energy  through  leakage  over  the  surface  of  the 
insulator  is  very  trifling — perhaps  not  more  than  two  or 
three  watts  per  insulator,  even  at  50,00  volts  between 
lines.  In  bad  weather  this  is  likely  to  increase  ;  but  the 
leakage  itself  tends  to  dry  the  surface  of  the  insulators, 
and  while  if  high  voltage  is  suddenly  thrown  on  a  line 
leakage  may  cause  immediate  trouble,  gradually  raising 
the  pressure  to  the  full  working  point  tends  to  correct 


this  difficulty,  and  there  is  no  trouble  experienced. 
Rain  is  the  only  thing  likely  to  cause  difficulties,  unless 
we  except  a  heavy  snow  storm,  and  neither  is  much  to 
be  feared  at  40,000  to  50,000  volts,  although  above  this 
point  troubles  increase  rapidly.  A  heavy  sea-fog,  with 
salt-laden  atmosphere,  is  serious,  however,  as  has  been 
shown  on  lines  of  far  lower  voltage  than  the  above,  and 
sometimes  has  caused  the  burning  of  pins,  cross-arms, 
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Fig.  2. 

and  even  poles.  Sappy  cross-arms  and  poles  have  been 
a  not  uncommon  source  of  damage. 

The  most  interesting  fact  brought  out  in  the  Telluride 
experiments  was  the  leakage  at  very  high  voltage  be- 
tween wire  and  wire  through  the  air — a  true  brush  dis- 
charge akin  to  that  seen  about  the  wires  proceeding  from 
a  big  induction  coil.  At  about  20,000  volts  the  line 
wires  begin  to  show  at  night  traces  of  luminosity,  which 
rapidly  increases  with  the  pressure,  until  at  50.000  volts 
and  upward  the  wires  are  plainly  visible  for  a  long  dis- 
tance, and  the  hissing  sound  characteristic  of  fierce  brush 
discharges  is  audible  at  the  distance  of  a  hundred  feet  or 
more.  This  discharge  involves  a  real  and  quite  consid- 
erable loss  of  energy,  increasing  with  appalling  rapidity 
at  still  higher  voltages.  This  loss  increases  with  rise  of 
voltage,  with  diminution  of  the  distance  between  wires, 
and  with  diminution  of  the  diameter  of  wire.  .Any- 
thing on  or  about  the  wire  which  increases  the  electric 
density  at  any  point  shows  as  a  noticeable  brush  dis- 
charge. Fig.  1  shows  the  loss  on  the  Telluride  circuit, 
2 miles  in  total  length,  with  line  wires  at  different 
distances  apart  on  the  poles.  The  curves  begin  to  turn 
upward  at  between  40,000  and  50,000  volts,  and,  once 
the  elbow  of  the  curve  is  past,  rise  verj-  fast. 

It  is  clear  that  this  phenomenon  sets  a  real  physical 
limit  on  high-voltage  transmission  of  a  sort  not  hitherto 
realized.  .\  loss  of  say  2  k.w.  per  mile  of  wire  is  a 
pretty  serious  matter  on  a  long  line,  even  when  the 
total  energy  transmitted  is  very  considerable,  and 
obviously  in  any  practical  case  of  transmission  the 
voltage  must  be  kept  well  below  the  elbow  of  the  leak- 
age curve.     Hence  the  wires  should  be  kept  well  apart. 

As  might  have  been  expected,  the  shape  of  the  E.  M.  F. 
wave  given  to  the  line  is  a  very  important  matter  under 
these  circumstances.  Fig.  2  illustrates  this  fact  in  a 
sufficiently  startling  manner.  By  changing  from  a  non- 
sinusoidal  wave  of  the  peaked  type  to  a  wave  neaily 
sinusoidal  the  elbow  of  the  curve  was  pushed  up  from 
40,000  volts  to  60,000  volts  under  conditions  otherwise 
the  same.  For  such  work  there  is  ever}-  possible 
reason  for  using  the  sine  wave  on  account  of  this 
leakage  effect  as  well  as  for  other  practical  reasons 
alreadv  set  forth.  Hut  even  with  favoring  conditions 
leakage  must  be  reckoned  with,  and  present  data 
indicate  that  in  nearing  50.01x1  volts  one  is  on  dangcions 
ground  quite  aside  from  any  questions  of  insulatv>rs  or 
apparatus.  We  cannot  expect  to  improve  the  dielectric 
strength  of  the  air,  and  although  the  conditions  may 
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be  improved  by  using-  good-sized  wires  when  conditions 
permit,  or  perhaps  by  heavily  insulating  the  wires,  thus 
both  increasing  their  diameter  and  somewhat  improving 
the  general  insulation,  it  is  quite  probable  that  a 
limitation  of  voltage  from  this  cause  is  an  unpleasant 
reality. 

With  proper  precautions,  however,  there  seems  to  be 
no  very  grave  difficulty  in  working  at  40,000  to  50,000 
volts.  Besides  the  Telluride  experiment,  in  which  the 
short  line  mentioned  was  worked  steadily  for  a  month 
ai  50,000  volts  without  serious  interruptions,  there  has 
now  been  in  operation  for  over  a  year  a  commercial 
transmission  over  55  miles  at  a  working  pressure  of 
40,000  volts.  This  is  the  plant  of  the  Telluride  Trans- 
mission Co.  at  Provo,  Utah.  The  power  is  utilized  for 
driving  the  Mercur  mills  and  other  work  in  connection 
with  a  large  mining  property.  The  generating  plant 
consists  of  a  pair  of  750  k.w.  three-phase  generators, 
directly  connected  to  turbines.  They  run  at  300  r.p.m., 
giving  60  alternations,  800  volts.  The  raising  transfor- 
mers of  250  k.w.  each  are  set  up  in  the  star  connection 
with  the  neutral  points  of  both  primary  and  secondary 
grounded.  The  line  involves  a  rather  tough  bit  of 
mountain  construction,  reaching  an  extreme  altitude  of 
over  10,000  feet.  The  insulators  are  of  glass  and  of 
ample  dimensions,  7  inches  in  diameter. 

This  plant  has  done  good  steady  work  ever  since  it 
was  started.  It  has  not  been  exempt  from  troubles,  of 
course,  but  there  have  been  no  serious  breakdowns. 

In  ordinarily  dry  weather  the  line  has  uniformly 
worked  well — as  well  as  lines  at  a  much  lower  voltage. 
In  rainy  weather  there  has  been  some  trouble  from 
leakage,  sometimes  enough  to  blow  the  fuses.  In 
almost  every  instance  of  line  trouble  the  cause  has  been 
found  to  be  a  broken  insulator — cracked  from  strain  or 
smashed  by  a  bullet.  The  first  time  the  author  crossed 
the  continent  on  power  transmission  business  he  re- 
ceived a  vivid  idea  of  the  bullet  as  a  factor  in  the 
situation,  for  nearly  every  switch  target  between  Kan- 
sas City  and  Los  Angelos  had  from  one  to  a  dozen 
bullet  holes  in  it. 

The  Provo  plant  has  been  in  operation  since  Feb- 
ruary, 1898,  and  in  spite  of  the  terrific  voltage  and 
occasional  difficulties  on  the  line  it  has  done,  and  is 
doing,  exceedingly  good  service.  Such  pressure,  how- 
ever, must  be  regarded  as  somewhat  experimental,  and 
it  should  be  borne  in  mind  that  the  kind  of  work  on 
which  it  is  employed  is  such  that  trivial  disturbances 
are  not  noticed  much,  and  brief  interruptions  at  in- 
frequent intervals  are  not  serious — simply  annoying. 
What  a  similar  plant  would  do  in  the  way  of  furnishing  a 
general  service  of  light  and  power  is  still  problematical. 

An  innovation  which  has  found  some  favor  is  the  use 
of  generators  wound  to  deliver  directly  10,000  to  12,- 
000  volts.  Such  machines  are  always  built  with 
stationary  armatures  and  revolving  fields.  Prior  to  the 
introduction  of  this  construction,  generators  for  such 
pressures  were  out  of  the  question,  but  there  are  now 
in  use  eighteen  of  these  high-voltage  machines,  nearly 
all  above  500  k.w.  capacity,  which  are  uniformly  doing 
good  service.  The  ultimate  economy  of  this  practice  is 
not  yet  clear.  One  set  of  transformers  is  saved,  re- 
ducing the  loss  about  2.5  per  cent.,  while  on  the  other 
hand  the  very  large  insulation  space  required  tends  to 
considerably  reduce  the  capacity  of  generators  of  given 
dimensions.  Exact  figurrs  cannot  be  had,  since  the 
intrinsic  merits  of  the  matter  are  mixed  up  with  com- 
mercial considerations  involving  the  competitive  and 
advertising  value  of  novelty,  the  question  of  adaptation 
of  standard  sizes  and  speeds,  and  other  matters  which 
are  of  temporary  rather  than  permanent  importance. 
It  is  the  author's  impression,  however,  that  when  these 
matters  are  eliminated  there  will  prove  to*  be  little  or 
no  difference  in  cost,  including  depreciation  and  effici- 
ency, between  the  high-voltage  machine  and  a  low- 
voltage  one  plus  the  raising  transformers.  At  present, 
inasmuch  as  the  high-voltage  generators  are  excellent 
antl  reliable  machines,  their  use  is  advantageous  so 
long  as  a  good  bargain  can  be  driven  as  to  price  as 
compared  with  the  low-voltagc  machine  and  its  raising 
transformers.     Although  none    of   these  high-voltage 


generators  have  been  long  enough  in  use  to  get  a 
definite  idea  of  their  liability  to  electrical  troubles,  there 
is  not  much  to  be  feared  in  view  of  our  present  know- 
ledge of  insulation. 

The  phenomena  of  line  capacity  and  inductance,  re- 
sonance, unbalancing  of  three-phase  transmission  cir- 
cuits, and  divers  other  unpleasant  things  which  are 
theoretically  present  on  long-distance  or  high-voltage 
lines,  have  been  shown  by  experience  to  be  of  no  sen- 
sible account  in  a  well  designed  and  constructed  plant. 
Line  inductance  and  the  rest  are,  of  course,  always  with 
us,  but  from  an  operative  standpoint  they  are  not 
at  all  serious  at  any  pressure  or  distances  now  in 
use.  They  must  be  considered  and  taken  into  account 
just  like  ohmic  resistance  and  line  insulation,  but  are 
not  material  obstacles  at  any  voltage  or  distance  yet 
tried. 

As  regards  the  generation  and  distribution,  the  work 
in  this  country  is  about  equally  divided  between  the 
two-phase  and  three-phase  systems,  the  latter  being 
rather  in  the  majority.  As  might  be  anticipated,  there 
is  found  very  little  difference  in  the  general  properties 
of  the  two  systems,  the  tendencj  being  to  use  two- 
phase  in  many  cases  where  an  existing  alternating 
lighting  system  is  to  be  supplied,  and  three-phase  for 
heavy  motor  work  or  when  the  whole  system  is  in- 
stalled de  novo,  although  neither  this  nor  any  other 
plan  is  consistently  adhered  to  in  practice. 

The  generating  and  transforming  units  have  been 
steadily  increasing  in  voltage  and  capacity.  Some  2,- 
500  k.w.  transformers  have  recently  been  ordered  for 
the  Niagara  plant,  while  those  of  several  hundred  kilo- 
watts are  common  enough.  Barring  the  general  objec- 
tion to  putting  too  many  eggs  in  one  basket,  this 
tendency  is  a  good  one,  giving  units  at  once  cheaper 
and  more  efficient. 

Accessory  apparatus  has  hardly  kept  pace  with  the 
general  progress  of  the  art.  Switchboard  applian- 
ces for  high-voltage  work  are  notably  undeveloped 
into  standard  forms.  They  have  particularly  suffered 
from  the  too  common  straining  after  compactness.  A 
liberal  factor  of  safety  is  always  a  good  thing,  and  no- 
where is  it  more  necessary  than  in  dealing  with  voltages 
such  as  are  used  in  electrical  power  transmission. 

The  question  of  frequency  is  gradually  settling  itself. 
Except  in  plants  intended  mainly  or  entirely  for  use  with 
rotary  converters,  a  frequency  of  about  60  alternations  is 
the  general  rule,  and  this  is  the  figure  adopted  in  the  great 
majority  of  transmission  plants.  In  those  intended  for 
general  distribution  of  power  and  light,  the  lighting  sets 
a  lower  limit  to  the  frequency  that  must  be  respected. 
In  the  neighborhood  of  30  alternations  incandescent 
lighting  becomes  decidedly  troublesome,  and  if  alternat- 
ing arcs  are  to  be  used  the  frequencies  must  be  kept  above 
40  alternations.  On  the  other  hand,  induction  motors 
give  the  best  results  at  moderate  frequency,  say  not  over 
50 — 60  alternations  at  the  most.  All  these  facts  point  to 
the  advisability  of  keeping  within  moderate  limits,  and 
the  usual  60  alternations  is  for  moderate  distances  and 
ordmary  distributions  very  satisfactory,  in  the  writer's 
judgment,  it  is  rather  high  for  heavy  long  distance  work — 
45  or  50  alternations  would  be  rather  better,  but  there  is 
no  excuse  whatever  for  going  as  low  as  30  alternations  ex- 
cept when  rotary  converters  are  the  principal  load  and  no 
lighting  whatever  is  to  be  done  for  the  transmission  lines. 

In  this  connection  it  is  well  to  call  attention  to  the 
fact  that  alternating  arc  lamps,  particularly  of  the  in- 
closed type,  are  now  in  a  fairly  satisfactory  state,  and 
that  the  series  arc  is  being  very  largely  replaced  by  con- 
stent-potential  arcs,  often  inclosed,  working  off  the  ord- 
inary lighting  system.  It  therefore  appears  probable 
that  special  devices  for  arc  lighting  will  form  a  less 
troublesome  feature  of  transmission  work  than  hitherto. 

The  induction  motor  has  come  into  wider  and  wider 
use  as  transmission  plants  have  increased  in  number, 
and  particularly  the  larger  sizes  have  been  well  developed. 
These  very  large  induction  motors  are  particularly  valu- 
able for  hard  service  and  starting  with  considerable  loads, 
although  in  view  ol  the  value  of  synchronous  motors  in 
improving  the  power  factor  of  transmission  plants,  these 
latter  machines  are  not  likely  to  be  entirely  superseded. 
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Branch  Office  of  the  Canadian  Electrical  News, 
New  York  Life  Building, 

February  6th,  1900. 
The  Star's  recent  editorial  anent  recent  civic  elections  is  all  very 
well  in  its  way,  but  some  of  the  "electrical  "  items  in  same  are 
worthy  of  comment.  Take  overcrowding  of  cars  :  This  is  the 
"  whole  truth  and  nothing'  but  the  truth,"  and  the  systems  at  Ot- 
tawa, Quebec,  and  Toronto  simply  make  Montrealers  ashamed  of 
their's-  .  To  see  a  car  going  up  Windsor  street  hill  with  the  back 
platform  so  overwhelmed  with  huinanity  as  to  cause  the  rear 
fender  supports  to  scrape  on  the  cobble  stones  (in  some  cases 
even  the  rear  lower  step  is  scraping  on  the  ground),  is  disgraceful, 
to  say  nothing  of  the  rear  motor  then  doing  70  per  cent,  of  the 
work  and  the  front  motor  nearly  lifted  off  the  rails.  To  say  that 
the  public  won't  stop  getting  on  is  absurd  ;  if  thfe  conductor  refuses 
to  move  his  car  until  late  crowders  step  off,  the  balance  of  the 
passengers  inside  would  probably  take  care  of  the  result  ;  if  not, 
then  call  a  policeman,  and  in  Montreal — CALL  LOUD.  Then 
cheap  light.  This  item  deserves  a  word  of  protection  for 
the  illuminating  companies.  As  to  public  arc  service  it  is  an  open 
rumor  that  it  cost  so  much  to  secure  the  contract  that  even  at 
alleged  high  figures  there  has  not  been  much  profit  in  it  for  the 
company  who  got  it.  Taking  the  incandescent  service,  it  is  well 
known  that  there  are  two  large  competing  companies,  both  bas- 
ing their  price  list  at  ^  of  a.  cent  per  ampere-hour  at  a  pressure 
of  50  volts,  one  company  offering  a  cash  discount  of  33^^  per  cent., 
and  the  other  40  per  cent.  Surely  there  is  not  much  to  complain 
of  here,  and  I  think  other  cities  will  agree  with  this,  and  wish  they 
were  as  well  fixed.  The  question  of  power  rates  for  motors  has 
not  been  touched  upon,  but  here  again  there  is  little  or  no  cause 
for  complaint.  We  may  be  higher  than  some  other  cities  for  small 
power  units,  say  from  ^  to  3  h:  p.,  but  for  large  powers  we  are 
certainly  as  good,  and  for  extra  large  motors  away  better  off.  Last- 
ly, be  it  remembered  that  our  city  council  are  doing  their  best  to 
tax  everything,  almost  down  to  the  glass  insulators  and  tie  wires. 

A  shocking  accident  was  that  which  resulted  in  the  death  of 
Alphonse  Girouard  a  hotelkeeper,  doing  business  at  176  V'inet 
street.  It  seems  that  the  wife  of  the  deceased,  while  about  to 
turn  on  an  incandescent  light,  felt  a  slight  electric  shock.  Calling 
her  husband,  she  asked  him  to  turn  on  the  light.  He  had  no 
sooner  taken  hold  of  the  lamp  than  he  sank  down  with  a  groan. 
The  electric  current  held  him  so  fast  that  the  assistance  of  three 
men  was  required  to  extricate  him.  Before  a  physician  arrived  he 
had  expired.  The  accident  is  attributed  to  the  crossing  of  a  high 
pressure  wire  with  the  wire  which  entered  the  house  of  the  deceas- 
ed. An  examination  ofthepremises  failed  todisclose  thecauseofthe 
accident,  and  it  is  more  than  likely  that  this  matter  will  never  be 
fully  explained,  as  well  as  others,  such  as  :  why  insurance  inspect- 
ors should  be  so  particular  as  to  fire  risk  without  looking  at  life 
risk  ;  why  lighting  companies  should  be  so  careful  to  have  por- 
celain tubes,  etc.,  yet  not  look  out  for  "  grounds  ;"  why  the  pro- 
cess of  resuscitation  is  not  resorted  to,  and  promptly,  to  persons 
hurt  in  this  manner. 

The  Bell  Telephone  Company  have  lately  installed  a  private 
exchange  for  the  Merchants  CottonCompany  in  this  city  ;  the 
signals  in  some  departments  being  inaudible  owing  to  the  rumble 
of  machinery,  here  take  the  form  of  a  relay  drop  closing  a  circuit 
through  a  red  lamp,  thus  making  a  visual  signal  that  party  is 
desired. 

I  It  would  be  interesting  to  know  just  what  is  the  longest  distance 
we  can  talk  to  direct  over  the  Bell  Telephone  Company's  wires 
with  success.  Perhaps  some  of  the  readers  in  their  emplo}'  will 
enlighten  us.  In  a  recent  advertisement  the  Bell  people  couple 
Quebec  with  Omaha  and  Montreal  with  Key  W'est,  which,  of 
course,  can  be  taken  "  cum  grano  salis,"  but  if  going  in  for  "so 
much  "  they  might  as  well  be  killed  for  a  sheep  as  a  Iamb,  and 
make  it  Winnipeg  with  Valparaiso. 

The  order  for  a  600  k.  w.  D.C.  A.C.  generator,  secured  by  the 
Westinghouse  people  from  the  Quebec  Street  Railway  and  Light 
and  Power  Co.,  has  been  filled.  It  is  understood  that  this  gener- 
ator will  be  installed  at  the  power  house  adjacent  to  Montmorency 
Falls  and  utilized  to  run  the  trolley  road  to  St.  Annes  de  Beaupre, 
that  is,  as  soon  as  the  old  Quebec,  Monttnorency  and  Charlevoix 
Railway  is  arranged  for  electric  transportation  instead  of  steam. 


Tha  generator  in  question  is  said  to  stand  14  feet  in  height.  A 
"  rotary  "  will  probably  be  placed  at  the  St.  Annes  end  of  the  line, 
with  usual  step-up  and  step-down  transformers  for  suitable  volt- 
ages. 

The  astonishing  electrical  activity  last  fall  (as  foretold  by 
your  correspondent)  is  only  now  beginning  to  abate.  The  mild 
weather  was  a  boon  to  construction  firms,  as  it  is  impossible  to 
expect  wiremen  to  get  through  the  usual  amount  of  work  in  a 
given  time  with  their  fingers  half  frozen.  Complaints  as  to  fall 
business  are  not  forthcoming  from  either  the  supply  men  or  con- 
struction firms,  and  the  outlook  for  the  balance  of  the  winter  (gen- 
erally a  slack  time)  is  more  favorable  than  is  usually  the  case. 

Instead  of  the  expensive  alarm  clock  bell  ringing  outfits,  if  one 
with  any  knowledge  of  electricity  will  only  remember  that  the 
winding  thumb  key  on  all  nickle  alarm  clocks  keeps  turning  when 
the  alarm  is  ringing,  he  can  easily  use  it  to  operate  some  form  of 
circuit  closer,  and  with  the  addition  of  a  few  feet  of  wire,  a  bell, 
and  dry  battery,  have  a  good  "  awakener.'' 

W'ould  the  Boers  be  "  shocked  "  that  the  Hague  Conference 
had  overlooked  this?  Coulpe  arc  light  dynamos  used  for  the 
search  light,  in  series,  "  to  required  voltage,  '  ground  one  pole, 
and  connect  the  other  to  the  protective  enclosure,  \iz.,  barb  wire 
fence  ! 

Square  wire  is  coming  into  vogue  largely  for  the  purpose  of  in- 
creasing the  kilowatt  capacity  of  certain  alternating  generators 
which  have  machine  wound  coils,  allowing  of  such  an  exchange 
being  m.ide.  It  is  easily  seen  that  the  corners  being  filled  in  is 
quite  an  advantage  over  the  ordinary  round  wire,  and  in  many 
cases  the  gain  is  great  enough  to  warrant  going  to  the  expense. 

The  dry  goods  establishment  of  Bernier  &  West,  comer  of  St. 
Catharines  and  L'niversity  streets,  was  recently  damaged  by  fire 
to  the  extent  of  $30,000.  The  local  press,  as  usual,  announced 
that  the  fire  was  supposed  to  have  been  caused  bv  electric  wire*. 
The  report  of  the  Fire  Underwriters'  .Association,  however,  was 
that  "  there  is  no  evidence  to  the  effect  that  the  fire  was  caused 
by  electric  wires  ;  on  the  contrary,  the  fire  seems  to  have  started 
on  the  second  flat  in  the  vicinity  of  a  sewing  machine."  The  ver- 
dict of  three  experts,  one  of  them  perhaps  the  most  capable  man 
in  the  country  on  the  question  of  electrical  fires,  was  unanimous 
on  the  above  point.  If  electrical  firms  would  adopt  some  form  of 
reprisal,  say  in  the  shape  of  cancelling  advertisements,  it  might 
make  certain  newspapers  who  are  so  fond  of  ascribing  fires  to 
electricity  without  any  proof,  .i  little  more  careful. 


THE  TORONTO  ELECTRIC  LIGHT  COMPANY. 

The  Toronto  Electric  Light  Co.  are  about  to  enter  upon  a  num- 
ber of  extensive  improvements  for  the  purpose  of  extending  and 
perfecting  their  service. 

They  have  recentlj'  purchased  a  block  ofland  adjoining  the  east 
side  of  their  present  property,  having  a  frontage  of  150  feet  on  the 
Esplanade  and  extending  1,064  f^^l  southward  to  the  wind  mill 
line.  It  is  the  intention  to  erect  immediately  on  this  land  a  large 
machine  and  repair  shop,  and  a  little  later  on  a  new  power  station 
in  which  will  be  installed  direct  driven  units  of  single  phase  alter- 
nators, of  750  kilowatt  capacitj'  each,  of  the  Canadian  Crenera! 
Electric  Co.'s  type,  for  incandescent  lighting. 

The  present  machine  shops  will  be  removed  to  allow  of  the  ex- 
tension of  one  of  the  present  power  stations  to  accommodate  four 
more  Heine  boilers  with  a  total  capacity  of  1.500  h.  p.,  one  veni- 
cal  marine  type  compound  engine  of  1,500  h.  p.  capacity,  and  a 
single  phase  alternator  of  500  kilowatt  capacity. 

The  company  have  had  plans  and  specifications  prepared  for  a 
steel  steamer  of  600  tons  capacity,  to  be  used  for  bringing  coal 
from  American  ports. 


LARGE  ORDER  FOR  ELECTRICAL  APPARATLTS. 

One  of  the  largest  .ind  most  interesting  industries  in  Canada  is 
that  of  the  Dominion  Iron  &  Steel  Company,  of  Sydney.  CB. 
Tliev  purpose  operating  practically  their  entire  plant  electrically, 
and  have  just  placed  .in  order  with  the  Canadian  General  Electric 
Company  for  aVomplete  electrical  outfit,  consisting  of:  Thre*" 
500  kilowatt  250  volt  direct  driven  generators;  one  too  kilowatt 
Booster  set,  direct  driven  by  motor  ;  two  60  kilowatt  single  phase 
alternators,  direct  driven  by  motors,  mounted  on  same  base  with 
alternators;  three  No.  12  125  light  brush  arc  dynamos,  direct 
driven  by  motors  ;  250  D.  C.  series  enclosed  arc  lan»ps.  and  a 
complete  equipment  of  marble  panel  switchlv>ards  and  wiring  s\ip- 
plies.  This,  together  with  an  order  tor  two  125  kilowatt  direct 
connected  units,  recently  placed  with  the  same  company,  constitutes 
one  of  the  largest  orders  ever  given  in  Canada  for  electrical 
apparatus. 
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THE  COPENHAGEN  "AUTOMATIC" 
TELEPHONE  CALL  BOXES.* 

In  December,  1898,  the  Automatic  Telephone  Com- 
pany, of  Copenhag'en,  began  erecting  telephones  on 
the  "  penny-in-the-slot  "  principle.  At  the  present 
date  there  are  about  465  instruments  connected  to  the 
telephone  exchange,  and  this  number  is  being  gradu- 
ally increased.  These  telephones  are  placed  in  nearly 
all  public  buildings  and  theatres,  and  also  in  a  number 
of  houses  where  people  live  in  flats.  The  test  of  about 
a  year's  use  has  shown  that  these 
instruments  are  thoroughly  reli- 
able. The  inventors  are  Mr.  L. 
M.  Ericsson,  of  Stockholm,  and 
the  manager  of  the  Danish  com- 
pany Mr.  Sophus  Ritter.  Com- 
pared with  the  call-box  instru- 
ments employed  in  this  country, 
the  chief  advantages  of  this  sys- 
tem are  : 

1.  The  exchange  can  only  be 
called  up  after  a  coin  (10  ore, 
about  23^ c.)  has  been  dropped  in; 

I       8j  — ^   this  prevents  a  deal  of  unneces- 

 ,  sary  trouble  at  the  exchange. 

Fig.  1.  ,  ,  ,  ^ 

2.  In  case  the  exchange  can- 
not connect  through,  the  coin  is  recovered  by  pressing 
a  button. 

3.  Ringing  off  is  avoided,  as  this  is  performed  auto- 
matically by  replacing  the  receiver  on  the  hook. 

4.  By  special  arrangements  for  receiving  extra  coins, 
telegrams  can  be  forwarded  through  the  exchange. 

Fig.  I  shows  arrangement  for  receiving  the  coin. 
This  is  dropped  in  at  Aj,  and  passes  through  the  flat 
tube  R,  into  th*e  receptacle  Bj.  S,  and  are  two 
forks,  pivoted  on  Oi  and  O2  and  insulated  from  one 
another.  When  a  coin  is  resting  in  B,  it  connects  S, 
and  S2,  thus  completing  the  circuit  through  the  mag- 
nets I  to  the  exchange  (see  Fig.  2),  and  the  latter  can 
now  be  rung  up  in  the  usual  way. 

After  receiving  the  caller's  demand  and  making  the 
engaged  test,  the  operator  at  the  exchange  answers 
either  "  Connected  "  or  "  Engaged."  In  the  first 
event  the  caller  pushes  the  button  k,  and  the  coin  drops 
through  the  passage  R^,  strikes  the  gong  K, 
and  falls  into  B,.  The  operator  at  the  exchange  hears 
the  coin  strike  against  the  gong,  and  only  then  con- 
nects through.  If  the  reply  "  Engaged  "  has  been  re- 
ceived, the  button  k^  is  pressed  and  the  coin  is  returned 
through  the  passage  R3  into  the  box  B^  placed  on  the 
outside  of  the  telephone,  whence  the  caller  can  recover 
it. 

The  connections  are  shown  in  Fig.  2.  When  not  in 
use  the  receiver  hangs  on  the  hook  N,  and  contact  is 
made  between  a^  and  ay  The  one  pole  of  the  mag- 
nets I  is  in  direct  connection  with  the  line  L,,  while  the 
other  line,  L,,  is  broken  beeween  S,  and  Sj.  After  a 
coin  has  been  dropped  in,  the  circuit  through  the  mag- 
nets is  completed  through  O,  S,,  the  coin  a, 
Nhj,  and  a^  to  line  L^,  and  the  exchange  can  be  called 
in  the  usual  way.    On  taking  the  receiver  off  the  hook 
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N  the  circuit  is  broken  between  and  a^  and  contact 
is  made  between  a^  and  a^,  and  the  connections  are 
the  same  as  in  a  usual  telephone. 

When  the  receiver  is  replaced  on  the  hook  the  line 
L2  is  connected  through  a^  and  a^  to  earth,  and  the 
clearing  signal  is  given  automatically  at  the  exchange  ; 
this  is  arranged  on  the  "  ringing  through  "  principle. 

Telegrams  are  telephoned  to  the  operator  at  the  ex- 
change, and  he  telephones  the  amount  to  be  paid.  The 
necessary  coins  are  then  dropped  through  two  slots  at 
the  right-hand  top  corner  of  the  instrument  ;   on  their 


way  they  strike  against  gongs,  by  means  of  which  the 
operator  can  control  the  amount  paid  in. 

The  apparatus  is  mounted  in  oak  cases,  and  on  the 
outside  of  these  are  illustrated  instructions  for  the 
public. 


AMERICAN  TELEPHONE  PRACTICE. 

The  above  is  the  title  of  a  very  valuable  work  just 
issued  by  the  American  Electrician  Company,  120 
Liberty  street.  New  York.  The  author,  Mr.  Kempster 
B.  Miller,  M.Ii;. ,  is  recognized  as  an  authority  on  tele- 
phone matters,  and  has  presented  in  a'  concise  manner 
the  gene/al  principles  of  telephony,  the  design  and  con- 
struction of  commercial  apparatus,  the  circuits  connect- 
ing such  apparatus  into  operative  systems,  and  the 
methods  used  in  the  construction,  operation  and  main- 
tainance  of  these  systems.  The  book  contains  45CS 
pages,  divided  into  33  chapters  and  containing  357 
illustrations.  The  subjects  treated  include  :  History 
and  Principles  of  the  Magnetic  Telephone  ;  The  Tefe- 
phone  Receiver  ;  Transmitters  ;  Batteries  ;  Commercial 
Calling  Apparatus  ;  Self-Restoring  Switch-board  Drops; 
Transfer  Systems  ;  House  Systems  ;  Distributing 
Boards  ;  Overhead  and  Underground  Cable  Construc- 
tion, etc. 


The  Dominion  government  has  decided  to  proceedat  once  wilh 
the  construction  of  the  telephone  line  from  Allin  to  Quesneile,  to 
connect  with  the  eastern  telegraph  system,  so  that  messages  can 
be  sent  direct  by  wire  to  Dawson.  Mr.  J.  B.  Cliarleston  will  havo 
charge  of  the  work. 

The  Bell  Telephone  Company  have  recently  made  improve 
nients  in  their  exch.inge  at  Acton,  Out.,  having  installed  a  new 
combined  local  and  long  distance  switchboard  and  made  olhei' 
improvements.  The  work  was  executed  by  Messrs  II.  K.  Fair- 
bank  and  Joseph  Curzon.    The  local  manager  is  Mr.  A.  T.  Brown. 
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ICE,  NATURAL  AND  ARTIFICIAL,  AND  REFRIGERAT- 
ING MACHINES.* 

By  E.  J.  Philip. 

Ice  is  the  solid  crystalline  form  which  water  assumes  when  ex- 
posed to  a  sufficiently  low  temperature.  Natural  ice  assumes 
different  forms,  such  as  hoar  frost,  snow,  hail,  and  as  we  usually 
see  and  recognize  it  in  sheets  of  ice  on  our  rivers  and  lakes.  Na- 
tural ice  is  also  to  be  seen  on  a  gigantic  scale  in  glaciers  and  ice- 
bergs far  north.  To  give  an  idea  of  the  gigantic  scale  in  which 
nature  works  in  the  matter  of  ice-making,  an  iceberg  observed  by 
Sir  John  Ross  and  Lieut.  Peary  was  2}^  miles  long,  2  1/5  miles 
broad,  and  153  feet  high.  The  mass  above  water  was  apparently 
150  million  tons,  and  the  total  mass,  calculated  from  what  appear- 
ed above  the  water,  must  have  been  1,500  million  tons,  and  this 
was  not  an  unusually  large  berg.  You  will  see  by  this  that  nature 
does  what  we  cannot  do. 

I  will  give  a  short  description  of  the  manner  in  which  ice  forms 
and  show  the  wise  provision  of  Providence  in  connection  there- 
with. As  the  temperature  of  the  air  falls  the  surface  water  in  a 
lake  or  river  gradually  cools  ;  as  it  cools  it  becomes  heavier  and 
sinks,  due  to  the  laws  of  expansion  and  contraction.  The  warmer 
water  takes  its  place  and  is  in  turn  cooled  and  sinks.  This  pro- 
cess goes  on  until  all  the  water  in  the  lake  reaches  a  temperature 
of  4°  C.  or  39.1'  F.  At  this  point  water  has  reached  its  maximum 
density ;  if  its  temperature  continues  to  fall  it  will  expand.  In 
cooling  from  4°  C.  to  zero,  the  surface  water  cools  first,  expands, 
and  remains  on  top.  This  is  surely  a  wise  provision  of  Providence, 
for  if  it  was  not  for  this  exception  to  an  almost  universal  rule,  all 
our  rivers  and  lakes  would  freeze  at  the  bottom  first  and  the  accumu- 
lated heat  of  summer  would  never  thaw  it  out,  because  it  would 
only  melt  a  little  on  top,  and  then,  as  it  got  warmer,  it  would 
expand  and  remain  there  and  convection  could  not  take  place  in 
heating  as  it  does  in  cooling  from  the  top.  Convection  can  only- 
take  place  in  heating  by  applying  the  heat  at  the  bottom.  If  the 
water  froze  at  the  bottom  we  would  have  no  fish,  or  in  fact  any 
life  on  this  planet,  as  the  large  bodies  of  water  have  a  great  deal 
to  do  with  life  on  earth. 

There  is  one  feature  about  melting  ice  that  should  be  thoroughly 
understood,  and  that  is  tliefact  that  if  you  take  ice  at  a  tempera- 
ture of  say  zero,  chop  it  up,  take  it  into  a  room  and  let  it  melt,  you 
will  observe,  if  you  place  a  thermometer  in  the  ice  and  watch  it,  that 
it  will  rise  from  zero  or  whatever  it  was  at  until  it  reaches  the 
freezing  point  0°  C.  or  32^  F.,  and  at  this  point  the  temperature 
will  stop  rising,  no  matter  what  heat  be  around  the  vessel. 
This  is  why  the  freezing  point  of  water  is  easily  fixed,  as  it 
remains  there  at  that  temperature  until  all  the  ice  is  melted. 
Ice  by  itself  behaves  as  solids  do,  expands  by  heat  and  contracts 
when  cooled. 

Ice  will  melt  at  a  slightly  different  temperature  if  subjected  to 
pressure,  as  shown  by  Thompson  &  Helmholtz,  but  it  is  only  the 
fraction  ot  a  degree,  so  it  does  not  affect  any  operation  that  we 
are  connected  with.  In  the  upper  provinces  of  India  water  is 
frozen  on  cold  clear  nights  by  putting  it  out  in  porous  vessels,  or  in 
bottles  wrapped  in  wet  cloths.  The  water  in  these  cases  freezes 
by  virtue  of  the  cold  produced  by  its  own  evaporation  (or  by  the 
drying  of  the  moistened  wrapper).  In  Bengal  the  natives  have  a 
more  elaborate  scheme  for  forcing  or  aiding  the  natural  condi- 
tions— pits  are  dug  about  two  feet  deep  and  filled  tliree-quarlers 
full  of  dry  straw,  on  which  are  set  flat  porous  pans  containing  the 
water  to  be  frozen.  Exposed  to  a  cool  dry  gentle  wind,  the  water 
evaporates  at  the  expense  of  its  own  heat  and  cooling  takes  place 
with  sufficient  rapidity  to  overbalance  the  influx  of  heat  from 
above  through  the  cool  dry  air,  or  from  below  through  the  dry 
non-conducting  straw.  These  are  only  aids  to  nature,  and  in  this 
country  where  we  can  store  ice  they  are  unnecessary.  Freezing 
mixtures,  such  as  the  familiar  salt  and  snow,  sulphate  or  phos- 
phate of  sodium,  and  dilute  nitric  acid,  have  been  used  to  produce 
an  intense  cold,  but  I  will  pass  over  these,  as  they  have  no  relation 
to  this  article  or  to  practical  refrigeration  to-day. 

The  demand  for  ice  for  domestic,  medicinal  and  other  purposes 
has  led  not  only  to  the  development  of  an  organized  ice  trade, 
but  to  the  invention  of  machines  for  ice-making  and  for  the  more 
economical  refrigeration  of  rooms  or  buildings  than  can  be  done 
with  ice  no  matter  how  cheap  it  can  be  obtained.  These  machines 
are  of  the  greatest  value  to  countries  where  there  is  no  natural 
supply  of  ice,  but  they  have  advantages  over  ice  in  the  cooling  of 
rooms  for  storage  that  are  of  as  great  benefit  as  the  cooling  effect 
itself.  All  ice  machines  of  any  practical  value  can  be  grouped 
under  two  heads,  viz.,  those  that  utilize  the  lowering  of  tempera- 
ture that  follows  the  rapid  expansion  of  a  compressed  gas,  and 
those  that  make  use  of  a  like  cooling  effect  that  results  from  the 
volatilization  of  some  liquid.  In  machines  of  the  first  type  the  gas 
usually  employed  is  atmospheric  air,  which  is  first  compressed  to 
three  or  four  atmospheres,  and  then  cooled  by  circulating-  water 
or  other  means.  It  is  then  allowed  to  expand,  and  the  heat  neces- 
sarily absorbed  during  expansion  is  drawn  either  from  the  water 
to  be  frozen  or  from  brine  that  does  not  freeze  at  ordinary  freez- 
ing temperature  and  thus  becomes  a  vehicle  for  storing  or  convey- 
ing the  cold,  so  to  speak.  In  1849  Gorrie  constructed  such  a 
machine,  but  it  was  unsatisfactory,  principally  because  of  not  cool- 
ing and  drying  the  air  properly.     Kirk  s  machine,  patented  in 
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1863,  and  Windhaussen's  in  1870,  were  more  efficient.  Windhaus- 
sen  exhibited  one  at  Vienna  Exposition  that  produced  30  cwis.  of 
ice  per  H.  P.  at  a  cost  of  20  cents  per  cwt.  The  mode  of  opera- 
tion of  this  machine  is  as  follows  :  The  air  is  compressed  in 
one  end  of  a  cylinder,  then  cooled,  passes  to  the  other 
end  of  the  cylinder,  and  is  admitted  for  a  portion  of  the  stroke  ; 
the  supply  then  being  cut  off  and  the  air  expanded  during  the 
rest  of  the  stroke  ;  this  reduces  it  to  a  low  temperature.  Pan  of 
this  cold  air  is  used  for  cooling  purposes,  and  another  portion  of  it 
is  used  for  cooling  the  heated  air  after  expansion.  The  air 
that  passed  to  the  refrigerrtor  is  forced  on  by  more  air  coming  in  ; 
and  after  passing  over  the  course  is  forced  back  to  the  compres- 
sor side  of  the  piston,  still  comparatively  cool,  where  it  is  again 
compressed,  cooled,  expanded,  and  the  circulation  kept  up  con- 
tinually. Such  machines  to  work  economically  must  have  large 
cylinders  with  tight  fitting  pistons  working  with  little  friclioii, 
easy  and  perfect  working  valves.  These  conditions  are  a  most 
impossible  to  obtain  or  maintain,  consequently  they  are  almost  a 
failure.  Another  of  this  kind  of  machme  was  invented  in  Glas- 
gow, using  as  the  cooling  agent  the  gas  distilled  from  carbon- 
aceus  shale.  The  gas  was  compressed  to  120  lbs.,  and  after 
cooling  and  expanding  was  carried  off  and  used  as  fuel.  This 
machine  is  not  used  for  the  production  of  ice  but  for  refi  igeration, 
and  has  been  used  successfully  on  board  sliip  (recompressing  the 
gas,  of  course)  for  preserving  meats,  etc. 

Among  the  machines  of  the  second  class  there  is  a  great 
variety  of  construction  because  of  the  difference  in  the  properly  of 
the  liquids  used,  viz.,  water,  sulphuric  ether,  bi-sulphate  of  car- 
bon, ammonia,  meth3lic  ether,  sulphuric  acid,  and  even  other 
substances  have  been  employed  as  refrigerating  agents.  In  all 
cases  it  is  the  latent  heat  of  vaporization  that  is  utilized,  and  did 
the  efficiency  of  the  method  depend  only  on  this,  w-aler  would  un- 
doubtedly be  the  best  material  on  account  of  the  great  latent  heat 
of  its  vapor  ;  but  as  important  as  this  is  the  prchsure  and  tempera- 
ture at  which  the  liquid  boils.  .As  early  as  1755  Dr.  Cullen  froze 
water  by  its  own  evaporation  in  a  vacuum.  This  method  was 
developed  bj-  others,  h\st  can  only  be  used  for  producing 
small  quantities  of  ice  and  has  no  practical  value.  The 
same  objection  applies  to  sulphuric  ether,  bi-sulphate  of 
carbon  or  any  substance  which  boils  under  ordinary  atmos- 
pheric pressure  at  temperatures  above  the  air.  Ether  boils 
at  34.8°  C,  bi-sulphate  of  carbon  at  46.2'  C,  and  their 
vapor  pressures  are  respectively  .377  and  .267  of  an  atmosphere. 
They-  volatize  more  readily  than  water  and  require  a  com- 
paratively slight  vacuum  to  render  their  evaporation  sufficiently 
rapid  for  refrigerating  purposes.  Naphtha,  gasolene  and  chymo- 
gene  have  been  used  in  place  of  ether,  but  ether  is  the  best,  while 
having  the  objection  that  it  is  hard  to  prevent  l-iakage,  con- 
sequently it  is  hard  to  maintain  a  vacuum.  It  has  also  the  ten- 
dency to  change  itself  into  less  volatile  vapors.  The  great 
characteristic  of  ice  machines  tliat  employ  ammonia,  methylic, 
ether  or  sulphuric  acid,  as  compared  with  tli^se  of  the  ether  type, 
is  the  fact  that  they  w-ork  at  increased  instead  of  diminished 
pressures,  since  these  substances  are  gaseous  at  ordinarj-  tem- 
peratures and  pressures,  and  require  for  the  liquefaction  either 
the  production  of  low  temperatures  or  the  application  of  high 
pressures.  I  mi^ht  just  slate  here  that  the  boiling  point  of 
ammonia  is  38.5°  C,  its  vapor  pressure  as  taken  from  a  table  at 
10  is  6. 1  atmospheres,  at  20  8.5  atmospheres,  and  at  30'  11. 6 
atmospheres.  The  boiling  point  of  methylic  ethers  is  23.65'^  C, 
and  its  pressure  in  atmospheres  at  the  same  temperatures  as  given 
for  auMnonia  is  3.5,  4.8  and  6.5.  Sulphuric  acid  boils  at  10.68  C, 
and  its  pressure  in  atmospheres  is  2.3,  3.2  and  4.5  at  the 
respective  temperatures  of  10°,  20°  and  30'.  You  can  see  by 
these  figures  at  once  the  reason  or  cause  of  the  refrigerating 
action  ot  these  liquids? 

The  ammoni,i  machine  is  the  best  known  in  this  city,  and,  in 
fact,  manv  do  not  know  that  there  are  other  agents  that  can  be 
used  in  place  of  ammonia.  I  will  now  try  to  niake  the  action  of 
mechanical  refrigei-.-ition  plain  to  you.  \Vc  know-  that  if  we  heat 
a  liquid  until  it  evaporates,  it  will  absorb  a  quantity  ol  heat  that 
is  not  accounted  for  by  the  thermometer;  that  is,  latent  heat.  We 
know  if  we  suddenly  reduce  the  pressure  on  boiling  water  that  is 
under  high  pressure  it  will  turn  into  steam.  This  latent  heat 
evaporates  it.  Now,  if  we  can  gel  a  liquid  at  low  lemj-verature  that 
will  evaporate  into  a  gas  at  ordinary  temperature,  all  we  have  to 
do  is  to  compress  it.  Tha'  w  ill  give  it  a  pressure,  thereby  increas- 
ing the  boiling  point;  then  if  we  cool  this  by  the  application  of 
water  we  have  a  liquid  at  a  lower  temperature  than  is  due  to  its 
pressure.  If  we  now  reduce  the  pressure  we  w  ill  reduce  the  tem- 
perature at  which  the^liquid  will  lioil,  consequently  it  will  boil  on 
the  reduction  of  pressure.  Now,  to  boil,  it  must  have  heat  just 
as  water  has,  but  as  no  heat  is  applied  it  must  take  up  heal  from 
surrovniding  objects.  This  is  mechanical  refrigeration.  In  ihe 
ammonia  machine  the  gas  is  compressed  thereby,  raising  its  pres- 
sure and  temperature.  This  gas  passes  from  the  compressor  to  a 
set  of  pipes  over  which  cold  water  is  running;  this  cools  the  gas 
and  liquefies  it  or  a  portion  ot  it.  If  it  is  then  allowed  to  expand 
from  high  pressure  to  ;»  low  pressure,  it  will  in  expanding  c\a|'»or- 
atc,  and  in  evaporating  it  will  take  up  heat  from  whatever  s\ir- 
rouiids  the  pipes  containing  it,  that  is,  the  air,  thereby  cooling  the 
room.  If  the  pipes  are  surrounded  bv  w-ater  it  will  freeze  ;  if  b> 
brine  it  will  cool  it  down,  and  this  brine  can  be  pumjHHl  10  any 
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part  of  the  building  where  it  is  not  suitable  or  safe  to  use  direct 
expansion  of  ammonia  for  cooling',  and  the  brine  will  do  the  cool- 
ing instead.  After  the  ammonia  has  expanded  and  evaporated  to 
a  gas  it  is  returned  to  the  compressor  carrying  the  heat  it  picked 
up  during  expansion,  and  the  compressor  squeezes  the  heat  out  of 
it,  so  to  speak,  or  makes  it  show,  and  it  goes  on  through  this 
cycle  continuously.  This  system  is  known  as  the  compression 
system,  and  the  cycle  of  compression,  condensation  and  expan- 
sion as  explained  before  embodies  the  whole  principle. 

There  is  another  system,  known  as  the  absorption  system. 
This  system  I  will  not  go  into  to-night.  I  have  tried  to  make 
these  few  remarks  as  simple  as  possible,  and  to  use  no  tech- 
nical terms  other  than  what  anyone  can  understand.  I  have 
not  touched  on  the  application  of  refrigerating,  which  would  take 
up  a  paper  in  itself. 


BOILER  FEED  WATER.* 

Hv  J.  M.  Williams. 
This  subject,  one  especially  interesting  and  very  important  lo 
all  users  of  steam  plants,  will  be  treated  under  four  heads  :  Water 
in  the  abstract  ;  Water  as  we  find  it;  Water  for  the  boiler;  Water 
in  the  boiler. 

At  the  commencement  of  this  survey  of  the  subject  in  hand, 
among  the  items  to  be  borne  in  mind  is  the  axiom  "matter  is  in- 
destructible." It  will  appear  later  on  how  this  idea  applies  to  the 
subject.  Illustrating  this,  your  attention  is  directed  to  what 
occurs  when  a  match  is  struck,  the  friction  rubs  off  the  coating 
which  protects  the  phosphorus  with  which  the  sulphur  is  tipped 
and  warms  the  phosphorus  up  to  the  igniting  point  ;  it  bursts  into 
flame  and  ignites  the  sulphur  ;  it  in  turn  sets  fire  to  the  wooden 
splint,  and  it,  as  you  see,  burns  first  to  charcoal,  and  it  in  turn  to 
ash.  None  of  the  material  or  the  elements  of  the  material  are 
annihilated — they  are  still  in  the  room  and  in  their  altered  form 
and  condition  will  form  part  of  the  atmosphere.  Some  will  con- 
dense on  the  objects  or  walls  of  this  room,  some  will  be  inhaled 
by  us  ;ind  be  absorbed  into  our  system  or  condensed  on  our  clothes 
and  be  carried  away  with  us,  but  not  destroyed,  not  annihilated, 
only  separated  from  the  combination  in  which  they  existed  as  a 
perfect  match  and  recombined  as  a  trace  of  phosphorus  acid,  a 
trace  of  sulphuric  acid  and  the  same  of  carbonic  acid,  gases,  and 
a  little  ash  containing  the  silica,  potash  lime,  etc.;  we  thus  have 
all  the  material  that  formed  the  match,  every  atom  still 
exists. 

Water  in  the  Abstract. — Water,  the  familiar  fluid,  is  a  chem- 
ical combination  of  two  gases,  hydrogen  and  oxygen  ;  it  may  be 
made  from  these  two  gases  and  it  may  be  resolved  again  into  its 
original  elements.  This  may  be  done  by  electric  force  or  chem- 
ical action  or  by  heat.  These  dissimilar  disintregrating  forces 
will  make  and  unmake  water.  The  apparatus  which  is  used  to 
illustrate  the  electrical  decomposition  of  water  will  demonstrate 
the  proportion  of  its  two  elements  ;  two  glass  tubes  filled  with 
water  and  inverted  over  two  terminals  from  a  battery  will  be 
slowly  filled  with  gas  displacing  the  water  and  one  tube  will  be 
found  to  have  twice  the  volume  of  gas  of  the  other.  This  larger 
quantity  will  be  found  to  be  hydrogen,  and  this  proportion  will  be 
maintained  as  long  as  the  decomposition  lasts  ;  this  proportion  is 
that  of  volume.  Two  volumes  of  hydrogen  combine  with  one 
volume  of  oxygen.  The  weight  of  these  volumes  is  in  the  ratio 
of  two  to  sixteen,  and  each  unitor  atom  of  oxygen  weighs  sixteen 
times  as  much  as  one  unit  or  atom  of  hydrogen.  In  the  chemical 
decomposition  of  water,  such  as  the  familiar  one  of  forming  acety- 
lene gas  from  carbide  of  calcuim,  the  oxygen  is  taken  up  by  the 
metallic  element  and  the  hydrogen  set  free,  also  in  the  case  of 
adding  water  to  metallic  sodium  or  potassium. 

Water  as  we  find  it. — This  would  naturally  suggest  the  large 
reservoirs  of  the  earth,  oceans,  seas,  lakes,  rivers,  etc.,  and  the 
supplies  in  the  form  of  snow  and  rain.  These  different  supplies 
of  water  vary  between  the  two  extremes  of  pure  and  heavily 
charged  with  salt.  .Some  lake  waters  are  chemically  pure,  and 
the  extreme  is  reached  in  the  Dead  Sea,  where  we  find  the  water 
simply  loaded  with  salt.  Water  is  recognized  as  the  universal 
solvent — it  will  dissolve  to  a  greater  or  less  extent  nearly  every- 
thing. The  familiarity  of  this  calls  for  little  illustration,  but  it  may 
be  mentioned  that  solids,  liquids  and  gases  are  dissolved  by  it. 
One  example  will  be  well  recognized  in  the  case  of  dissolved  gas, 
that  of  soda  water. 

Water  fcir  the  Boiler  brings  us  totheparticular  features  of  the 
water  supplies  above  mentioned.  It  will  be  accepted  that  water 
for  the  boiler  should  be  clean,  it  also  should  be  free  from  avoidable 
contaminations  of  injurious  nature.  The  water  supply  will  be  of 
such  a  (|uality  as  the  com|)osilion  of  the  soil  and  the  nature  of  the 
deposits  in  the  locality,  and  any  chemical  refuse  must  be  prevent- 
ed if  possible  from  getting  into  the  supply.  It  will  be  found  that 
in  some  c.ises  the  soil  yields  much  matter  to  the  stream  flowing 
over  it,  and  it  occins  that  water  contaminated  in  one  locality  will 
be  freed  from  its  dissolved  material  by  passing  through  a  locality 
having  a  different  composition  of  soil.  In  iron  districts  water 
will  often  be  found  freed  from  those  elements  which  are  destruc- 
tive to  boilers,  the  metallic  deposits  having  taken  up  those  ele- 
ments. Some  of  the  substances  which  are  thus  found  in  water 
supplies  arc  there  because  of  the  decomposition  of  the  material 
forming  the  water  course  by  the  action  of  the  water  itself ;  in 
other  cases  it  occurs  that  the  district  is  of  volcanic  origin,  or  it 
may  be  the  remains  of  ancient  ocean  beds,  or  the  accumulations 
of  large  deposits  of  organic  matter,  bogs,  marshes,  etc.  We  may 
here  consider  the  nature  of  the  substances  which  we  find  in  water 
su[)plies.  The  usual  ones  arc  chlorides,  sulphates,  carbonates 
and  nitrates,  the  elements  so  combined  being  calcium  lime,  mag- 
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nesium,  sodium,  potassium,  ammonium.  Metallic  compounds 
also  in  particular  localities  will  include  soine  of  the  heavy  metals, 
such  as  lead,  copper,  etc.  These,  like  the  above,  are  carriers  of 
injurious  elements  and  are  not  dangerous  excepting  from  forming 
deposits  in  the  boiler.  Another  form  in  which  water  receives  sub- 
stances which  may  have  bad  effects  is  in  gaseous  condition  in  the 
air  ;  from  this  source  ammonia  will  carry  into  water  chlorine  and 
sulphur.  Carbonic  acid  gas  and  even  free  nitric  acid  are  sub- 
stances which  are  features  of  the  atmosphere,  and  to  a  greater  or 
less  extent  injurious  constituents  of  a  water  supply. 

Referring  to  volcanic  deposits  having  a  tendency  to  affect  the 
water  in  their  neighborhood,  it  may  be  mentioned  that  so  acid  are 
some  streams  from  the  sulphuric  acid  formed  from  the  sulphur 
that  the  copper  sheeting  of  vessels  is  cleaned  of  oxide  and  the 
copper  made  bright  by  the  solvent  action  of  the  acid  in  the  water, 
■and  in  certain  rivers  of  this  continent  it  is  estimated  that  thous- 
ands of  tons  of  sulphuric  acid  pass  annuall5'  into  the  sea,  and  it  is 
noted  as  a  fact  that  in  the  civil  war  in  America,  the  telegraph 
batteries  of  certain  localities  depended  on  vitriolic  streams  for 
their  acid. 

Water  in  the  Boiler. — This  part  of  the  subject  brings  altered 
conditions.  Water  in  its  ordinary  state  has  a  temperature  of 
about  40  to  50  degrees  F.,  and  the  solvent  quantity  differs  accord- 
ing to  temperatvire.  In  many  instances  water  will  dissolve  more 
when  hot  than  cold,  but  conversely  the  earthy  salts  usually  formed 
in  water  supplies  are  precipitated  mainly  because  these  salts  are 
held  in  solution  by  carbonic  acid  gas,  and  this  with  other  gases  is 
much  more  soluble  in  cold  water  than  warm,  and  is  dissipated 
from  hot  water,  with  the  result  of  the  throwing  out  of  solution  of 
the  earthy  salt.  This,  together  with  the  evaporation  of  water 
leaving  the  solids  behind  in  making  stream,  is  the  cause  of  scale 
and  boiler  mud. 

Not  only  is  the  mud  left  behind,  but  the  elements  which  form 
the  chlorides,  sulphates,  etc.,  remain  also,  and  these,  under  the  in- 
fluence of  the  high  temperature  in  the  presence  of  moisture,  decom- 
pose with  the  liberation  of  the  radicle  or  acid  part  of  the  substance, 
which  is  then  free  to  act  on  the  iron  plates  or  tubes,  which  it  does 
to  the  sorrow  of  many  a  boiler  owner.  It  will  be  recalled  that  the 
permanency  of  water  was  referred  to  at  the  beginning  of  this 
paper.  We  here  meet  with  the  system  which  operates  when  mat- 
ter is  subjected  to  altered  conditions,  if  the  alteration  is  consider- 
able, to  the  extent  which  we  have  observed  to  occur  in  the  boiler; 
then  the  combinations  which  previously  existed  will  be  broken  up 
and  other  coinbinations  will  occur — calling  to  mind  the  match — 
and  the  metal  of  the  boiler  is  called  on  to  take  its  part  in  forming 
these  combinations.  A  water  containing  chlorides  is  fed  into  a 
boiler  and  concentrated  by  the  loss  by  evaporation  into  steam  of 
ilij  water.  This  concentration  brings  with  it  the  breaking  up  of 
the  chlorides.  Carbonic  acid  gas  being  present,  free  and  also 
combined,  is  liberated  by  the  decomposing  effect  of  high  tempera- 
ture as  referred  to  already,  and  by  that  law  which  governs  mat- 
ter and  which  couples  atoms,  to  themselves  if  nothing  else  is 
available;  this  carbonic  acid  gas  displaces  the  chlorine  combined 
as  chlorides,  and  this  in  turn  seeking  to  obey  this  law  of  combina- 
tion, unites  itself  to  its  heat  affinity,  the  iron  of  the  boiler  plate. 

It  will  here  be  concluded  that  the  chlorine  having  done  its  best 
or  worst  is  out  of  the  game,  but  no,  chloride  of  iron  is  not  more 
stable  than  chloride  of  calciuin,  magnesium,  potassium,  sodiuin  or 
any  chlorides  which  may  pass  into  the  boiler  in  the  feed  water. 
Chloride  of  iron  will  take  up  oxygen,  which  as  atmospheric  air  is 
taken  into  the  boiler,  dissolved  in  the  water,  and  if  this  were  not 
there  the  water  would  be  called  on  to  furnish  oxygen  and  an  oxy- 
chloride  formed  passing  on  into  a  further  addition  of  oxygen,  and 
the  formation  of  an  insoluble  oxide  of  iron  and  the  chlorine  is 
again  on  its  cruel  mission  after  an  atom  of  iron,  and  so  goes  on 
moment  after  moment  to  a  misroscopical  extent,  it  is  true,  but  like 
the  coral  insect,  a  little  at  a  lime  if  carried  on  long  enough  will 
accomplish  much.  As  with  the  chlorine,  so  with  the  other  salts  ; 
just  the  exact  changes  and  processes  it  is  not  presumed  to  define, 
but  the  foregoing  will  throw  light  on  the  cause  of  the  corrosion  of 
boilers.  Having  survey  ed  to  a  limited  e.xtent  the  origin  of  scale 
and  the  cause  of  corrosion,  we  will  consider  the  action  of  boiler 
purges.  We  have  observed  the  libenition  of  corrosive  acid  ele- 
ments, and  to  neutalize  these  most  purges  are  alkalies,  and  re- 
membering the  decompositions  just  referred  to,  we  can  see  that  if 
these  neutralized  acids  now  in  the  form  of  salt,  generally  a  soda, 
are  allowed  to  remain  in  the  boiler,  we  can  expect  to  experience 
similar  results  again,  calling  apparently  for  more  alkali,  but  the 
precautions  which  vvill  best  combat  these  dangers  are  emptying  the 
the  boiler,  washing  out  and  filling  with  fresh  water.  This  has  its 
limit,  however,  and  must  of  necessity  bo  controlled  by  fuel,  time 
and  circumst.'inces,  but  it  can  be  seen  how  valuable  is  blowing  off 

which  only  deducts  from  the  contents  of  corrosive  matter  in  the 
ratio_^of  what  is  blown  off — and  more  especially  cleaning  out. 

[Two  samples  of  boiler  feed  water  were  shown,  one  from  a  sup- 
ply tank  which  showed  presence  of  sulphuric  acid  and  which  had 
been  complained  of  as  being  contitiually  corroding.  The  other 
sainple  showed  chlorides,  both  samples  indicated  by  tests  presence 
of  free  acids.  The  .action  of  phosphate  purge  was  also  illustrated 
in  conjimction  with  lime  and  magnesia,  showing  precipit.ation  of 
the  same.  | 


At  l!ie  regular  meeting  of  Thi  imiIo  \'o.  i,  Canadian  Association 
of  .Stationary  Engineers,  held  on  the  second  Wednesday  in  J.mu- 
ary,  there  was  a  good  attendance  of  members.  .\  paper  relating- 
to  ice  making  and  refrigerating  inachines  was  reail  by  Mr.  E.  J. 
Philil),  chief  engineer  of  the  T.  Eaton  Co.  This  paper,  which  is 
printed  in  this  issue,  created  considerable  discussion,  and  many 
questions  were  asked  and  explained.  It  has  been  arranged  to  hold 
an  "  Afllome  "  in  the  large  assembly  hall  of  the  Confederation 
Life  Building  on  W'ctlnesday,  t'ebruary  14th.    The  tickets  are  $1. 
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CANADIAN  STREET  RAILWAY  SYSTEMS. 

During  the  past  month  several  of  the  largest  street 
railway  companies  in  Canada  have  held  their  annual 
meetings.  The  statements  presented,  as  outlined  below, 
show  that  generally  the  business  of  the  year  was  of  sat- 
isfactory character. 

HAMILTON,    GRIMSBY  &    BEAMSVILLE    ELECTRIC  RAILWAY. 

The  annual  meeting  of  the  shareholders  of  the  Hamil- 
ton, Grimsby  &  Beamsville  Electric  Railway  Company 
was  held  in  the  city  of  Hamilton  on  January  22nd.  Mr. 
A.J.  Nelles,  manager  and  secretary,  submitted  the  fin- 
ancial statement,  which  was  evidently  satisfactory,  there 
having  been  an  increase  of  $1,934.33  ^^e  revenue  over 
that  of  1898.  The  revenue  for  1899  was  $44,670.75, 
and  the  disbursements  amounted  to  $27,729.87,  leaving 
$16,940.88  of  a  surplus.  Of  the  surplus  $4,250  was 
paid  in  interest  on  bonds,  $2,152. 24  interest  on  borrowed 
money,  and  $5,665  as  dividends,  quarterly  at  i  1-4  per 
cent.  ;  total,  $1 2,067.24.  The  balance,  $4,873.64,  added 
to  $2,950.11  brought  forward  Irom  1898,  made  a  total 
surplus  of  $7,823.75.  The  assets  were  given  as  $277,- 
474.38.  The  liabilities  were  : — To  the  public  $128,702.- 
21,  to  the  shareholders  $113,300  capital  stock,  and 
$35,472. 17  profit  and  loss  account.  A  by-law  was  passed 
for  the  issuance  of  $35,472.17  of  stock  to  paid-up 
shareholders,  pro  rata,  this  being  33  1-3  per  cent,  ot  the 
capital  stock,  $113,300.  Officers  and  directors  were 
elected  as  follows  :  C.  J.  Myles,  president  ;  W.J.  Har- 
ris, vice-president;  R.S.  Martin,  treasurer;  L.  Bauer, 
A.H.  Myles,  Robert  Ramsay,  R.S.  Morris,  directors. 
Mr.  Morris  was  elected  in  place  of  John  Gage,  sen.,  who 
retired.  Mr.  A.  J.  Nelles  was  re-appointed  manager 
and  secretary. 

LONDON  STREET  RAILWAY. 

The  twenty-fifth  annual  meeting  of  the  London  Street 
Railway  Company  was  held  at  the  company's  offices  in 
London.  The  annual  report,  which  was  read  by  Mr. 
C.E.A.  Carr,  secretary  treasurer,  showed  a  falling  oflf 
in  gross  revenue,  as  compared  with  the  previous  year, 
of  $53,864. 19,  and  the  working  expenses  exceeded  the 
receipts  by  $6,928.54.  This  was  due  to  a  strike  ot  em- 
ployees which  commenced  on  May  22nd  and  continued 
for  several  months.  The  gross  revenue  for  the  year  was 
$59,947.58,  as  against  $1 13,81 1.75  for  the  previous  year. 
The  operating  expenses  were  $66,872.10,  an  increase 
over  the  previous  year  of  1.8  per  cent.  The  quarterly 
earning  statement  showed  that  the  revenue  increased 
during  the  first  quarter  of  the  year,  when  there  was  no 
strike,  10.2  per  cent.,  so  that  had  the  system  remained 
in  operation  without  interruption  a  most  satisfactory 
year  would  likely  have  been  the  result. 

The  old  board  of  directors  was  re-elected  :  Mr.  Everett, 
president  ;  Mr.  Smallman,  vice-president  ;  Mr.  Carr, 
general  manager  and  secretary-treasurer,  and  Messrs. 
Moore,  Wasson,  Spencer  and  Broderick,  directors. 

OTTAWA  ELECTRIC  STREET  RAILWAY. 

The  Ottawa  Electric  Railway  Co.  experienced  the 
most  successful  year  in  its  business  history.  The 
statement  presented  at  the  annual  meeting  showed  that 
the  total  number  of  passengers  carried  was  5,833,829, 
an  increase  of  700,000  over  the  previous  year.  The  net 
profit  was  $85,280.37.     Four  quarterly  dividends  were 


paid,  amounting  to  $65,184,  and  the  sum  of  $20,093.37 
was  carried  forward  to  the  credit  of  profit  and  loss.  The 
gross  earnings  for  the  year  were  $263,545.05,  as  com- 
pared with  $231,806.02  in  the  preceding  year.  A  du- 
plicate plant  was  installed  during  the  year,  consisting  of 
a  set  of  horizontal  water  wheels  ot  a  capacity  of  1,800 
h.p.,  directly  connected  to  a  generator  of  similar  capac- 
ity. The  Britannia  extension  is  expected  to  be  in 
operation  by  May  ist. 

The  following  were  elected  directors  :  Messrs.  T. 
Ahearn,  J.  W.  McRae, George  P.  Brophy,  Warren  Y.  Soper, 
Peter  Whelan,  Thomas  Workman  and  Alex.  Lumsden, 
M.P.P.  At  a  subsequent  meeting  of  the  board  Mr. 
Thos.  Ahearn  was  elected  president,  Mr.  J.  W.  Mc- 
Rae vice-president,  and  Mr.  James  D.  Eraser,  secre- 
tary-treasurer. Mr.  Redmond  Quain  was  appointed  audi- 
tor. 

TORONTO  STREET  RAILWAY. 

The  eighth  annual  meeting  of  the  Toronto  Street  Rail- 
way Co.  was  held  on  Wednesday,  January  17th.  The 
report  of  the  year  showed  a  net  profit  of  8432,869.43, 
compared  with  $404,738.80  for  the  previous  year.  Out 
of  this  amount,  after  paying  dividends  of  $240,000,  and 
deducting  pavement  charges  paid  to  the  city,  the  sum 
of  $12,869.43  is  left  to  carry  forward.  The  gross  earn- 
ings during  the  year  were  $1,333,542.44,  an  increase  of 
$1 22,924. 20  over  the  preceding  year. 

The  operating  expenses  were  increased  by  1.4  per 
cent  as  compared  with  those  of  1898,  this  being  ascribed 
chietiy  to  a  general  advance  in  the  cost  ot  materials.  A 
capital  expenditure  ot  $240,000  was  made  for  an  engine, 
generator,  boiler,  rolling  stock,  teed  wires  and  car  sheds. 
During  the  year  80  cars  and  two  electric  sweepers  were 
added  to  the  rolling  stock.  Two  car  sheds,  capable  of 
storing  100  cars,  and  a  brass  foundry  were  built. 

During  the  year  the  company  paid  to  the  city  the  fol- 
lowing amounts  :  Percentage  on  earnings,  $1 1 1,425.66; 
pavement  charges,  $64,000  ;  taxes  on  rails,  poles  and 
wires,  $2,641. 12  and  on  real  estate  $$9,365.85,  era 
total  of  $187,432.63.  In  addition  there  was  also  paid 
the  provincial  tax,  amounting  to  $4,748.21. 

As  shown  by  the  financial  statement,  the  assets  of  the 
company  total  $10,263,615.27,  made  up  as  follows  : 
Road  and  equipment,  real  estate  and  buildings,  includ- 
ing pavements  and  suburban  lines,  $10,080,953.01  ; 
stores  in  hand,  $30,874.87  ;  accounts  receivable,  $19,- 
764.63  ;  cash  in  bank,  $106,210.84,  and  cash  in  hand, 
$16,811.92.  The  liabilities  are  :  Capital,  $6,000,000  ; 
bonds  already  issued,  $2,999,953.33  ;  and  incidentals, 
which,  with  nearly  $1 ,000,000  carried  to  profit  and  loss, 
bring  the  total  to  $10,263,615.27. 

A  comparative  statement  of  the  last  four  years  is  as 
follows  : 

Gross  earnings— I S96,  $997,273.  20  ;  1S97.  $1,077,- 
612.53  ;  '898.  $1,210,618.24  ;  1899,  $1,333,542.44. 

Operating  expenses  —  1896,  $507,760.31  ;  1897, 
$525,801.25;  1S98,  $578,857.26  ;  1899,  $650,324.55. 

Net  earnings — 1896,  $489.51  2.67  ;  1807,  $551,811.- 
28  ;  1898,  $631,760.98  ;  I  Sqo,  $683,217.80. 

Passengers  carried — 1896,  23,537,911  ;  1807.  25.- 
271,314  ;  1S98,  28.710,388  ;  1899.  31.S26.040. 

Transfers-  1896,  7.354,805  ;  1897,  8,160,022  ;  1898. 
8,287,239  ;  1899,  ro. 538, 279. 

Percentage  of  operating  expenses  to  earnings — 1S96, 
50.9  ;  1897,  48.8  ;  189S,  47.4  ;  1899,  48.8V 
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SPARKS. 

An  agilation  has  been  commenced  to  have  the  village  of  Gran- 
ton,  Ont.,  lighted  by  electricity  from  the  power  house  in  the 
village  of  Lucan. 

The  St.  Catharines  Cold  Storage  Co.,  Ltd.,  have  ordered  a  20 
horse  power  500  volt  multipolar  motor  from  the  Canadian  General 
Electric  Company. 

Residents  of  Crediton,  Ont.,  are  said  to  be  looking  into  the 
question  of  profitable  investment  in  an  electric  light  plant  for  street 
and  commercial  purposes. 

The  Canadian  General  Electric  Company  are  installing  several 
of  their  two  phase  induction  motors  at  the  works  of  the  Hamilton 
Bridge  Works,  Hamilton,  Ont. 

The  Slade  Electric  Company,  of  Quebec,  has  secured  the  con- 
tract for  electric  wiring  of  the  Franciscan  church,  sacri!<ty  and 
presbytery  on  Grande  Allee,  in  Quebec  city.  Nearly  1,000  lights 
will  be  required. 

The  authorities  of  Winnipeg  general  hospital  are  installing  an 
electric  lighting  plant,  and  have  placed  an  order  with  the  Canadian 
General  Electric  Company  for  one  of  their  standard  direct  current 
60  kilowatt  generators  of  the  multipolar  type. 

Application  will  be  made  to  the  Dominion  Parliament  for  an 
act  to  permit  the  Buffalo  Railway  Co.  to  acquire  the  assets  and 
franchise  of  the  Niagara  Falls  Park  &  River  Railway  Co.,  the 
Clifton  Suspension  Bridge  Co.,  the  Queenston  Heights  Suspension 
Bridge  Co.,  and  the  Queenston  Heights  Bridge  Co. 

The  Pratt  &  Letchworth  Co.,  of  Buffalo,  who  are  about  to  open 
a  Canadian  factory  for  the  manufacture  of  steel  castings,  etc.,  at 
Brantford,  Ont.,  have  placed  their  order  for  electrical  equip- 
ment with  the  Royal  Electric  Co.  This  order  includes  one  40  h.p. 
and  two  15  h.p.  S.K.C.  induction  motors,  with  transformers  and 
condensers. 

Mr.  F.  B.  Brothers,  well  known  in  street  railway  circles,  returned 
to  Montreal  from  Demarara  last  month.  Mr.  Brothers  is  now 
manager  of  the  Demarara  Electric  Co.,  Limited,  and  his  mission 
is  to  purchase  equipment  for  the  trolley  system  to  be  built  at 
Georgetown,  British  West  Indies,  by  Montreal  capitalists.  He 
states  that  about  15  miles  of  track  will  be  laid  down  in  the  city  and 
that  considerable  extensions  will  be  made  later  on. 

The  South  African  Mutual  Life  Insurance  Co.,  of  Port  Elizabeth, 
Cape  Colony,  has  awarded  the  contract  for  a  complete  electric 
light  plant  to  the  Royal  Electric  Co.,  of  Montreal,  Canada.  This 
plant  consists  of  two  50  h.p.  locomotive  boilers  two  8x10  high 
speed  engines, direct  connected  to  two  22  k. w.  direct  current  gen- 
erators, a  marble  switchboard  and  a  set  of  storage  batteries,  the 
whole  to  be  installed  in  the  South  African  Mutual  Life  Insurance 
Co.'s  new  premises  at  Port  Elizabeth. 

The  shareholders  of  the  Toronto  &  Suburban  Railway  Co.  held 
their  last  annual  meeting  at  Toronto  Junction  on  January  24th, 
at  which  the  following  directors  were  elected  :  Frank  Turner,  C.E., 
R.  Wilson  Smith,  Robert  B.  Henderson,  Allan  Boyce,  sr.,  E.  P. 
Heaton  and  R.  L.  McCormack.  At  a  subsequent  meeting  of  the 
directors,  Frank  Turner  was  elected  president  and  E.  P.  Heaton 
vice-president.  It  was  decided  to  look  into  the  advisability  of  ex- 
tending the  road  further  into  the  county. 

The  third  annual  session  of  the  International  Mining  Congress 
will  assemble  in  the  city  of  Milwaukee,  Wis.,  on  Thursday,  June 
19th,  1900,  and  continue  for  five  days.  It  is  expected  that  this 
congress  will  be  of  great  importance  in  promoting  the  interests 
of  the  mining  industry.  Large  committees  have  beenappointed,  and 
visitors  will  be  given  every  attention.  Information  regarding  the 
congress  will  be  cheerfully  furnished  by  Mr.  T.J.  Sullivan,  secretary 
of  the  local  executive  committee.  Sentinel  Building,  Milwaukee. 


The  annual  meetings  of  the  Hamilton  Radial  Railway,  Hamilton 
Street  Railway,  and  Hamilton  and  Dundas  Railway,  three  cor- 
porations controlled  by  the  Cataract  Power  Company,  were  held 
on  January  15th,  when  the  following  officers  were  elected:  Radial 
Railway  Company— John  Patterson,  president  ;  Hon.  J.  M.  Gib- 
son, vice-president  ;  J.  Moodie,  treasurer.  Hamilton  Street  Rail- 
way Company — Hon.  J.  M.  Gibson,  president  ;  John  Dickenson, 
vice-president  ;  John  Patterson,  secretary  ;  John  Moodie,  treasurer. 
Hamilton  and  Dundas  Railway  Company — John  Dickenson,  presi- 
dent ;  J.  A.  Kammerer,  vice-president  ;  J.  Patterson,  secretary  ; 
John  Moodie,  treasurer. 

At  11  o'clock  on  the  night  of  Tuesday,  January  9th,  fire  occur- 
red in  the  power  house  ot  the  St.  Jerome  Light  &  Power  Co.,  St. 
Jerome  Que.,  which  totally  destroyed  their  electric  plant.  On 
Wednesday  afternoon  at  3  o'clock  the  Royal  Electric  Co.  was  in- 
structed by  the  St.  Jerome  Company  to  forward  to  them,  as  quickly 
as  possible,  a  75  k.w.  S.K.C.  generator,  complete  with  exciter 
and  switchboard.  The  entire  outfit  went  forward  that  evening, 
was  received  in  St.  Jerome  Thursday  morning  at  10  o'clock,  the 
destroyed  plant  was  removed,  and  the  new  one  put  in  its  place  and 
the  lights  turned  on  as  usual  at  5  p.m.  on  Friday.  Forty-eight 
hours  after  the  receipt  of  the  order  by  the  Royal  Electric  Co.  in 
Montreal  lights  were  again  burning  in  St.  Jerome.  This  is  quick 
work,  and  shows  what  can  be  accomplished  by  thoroughly  wide- 
awake people. 


MOONLIGHT  SCHEDULE  FOR  FEBRUARY. 


Day  of 
Month. 

Light. 

E-xtinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

P.M.  5.40 

A.M.  6.15 

•2-3S 

2  .  .  .  . 

"  7.00 

"  6.15 

11.15 

3.  .  .  . 

8.00 

"  6.15 

10.15 

4  

"  9.20 

"  6.15 

8.55 

5.  .  .  . 

"  10.30 

//     6. 1 0 

7.40 

6.  .  .  . 

"  11.30 

//  6.10 

6.40 

8. . . . 

A.M.  12.30 

//  6.10 

5-40 

9. . . . 

"  1-30 

//      6. 1 0 

4.40 

10. . . . 

3.00 

n  6.00 

3.00 

1 1 ... . 

"  3-30 

II  6.00 

2.30 

12.... 

No  Light. 

No  Light. 

13. . . . 

No  Light. 

No  Light. 

14. . . . 

No  Light. 

No  Light. 

15. . . . 

P.M.  6.00 

P.M.  8.30 

2.30 

16. . . . 

"  6.00 

"  9-30 

3-30 

17  ... 

"  6.00 

II  10.30 

4-30 

18. . . . 

"  6.00 

"  11.20 

5.20 

19: . . . 

//  6.00 

A.M.  12.00 

6.00 

20 ...  . 

ri  6.00 

//       1 . 00 

7.00 

21 ... . 

'/  6.10 

II  2.00 

7-50 

22 ... . 

"  6.10 

3.00 

8.50 

23. . . . 

//      6. 1 0 

"  4.00 

9-50 

24. . . . 

"     6. 1 0 

5.00 

10.50 

25. .  . . 

n        6.  1  0 

5.40 

11.30 

26. . . . 

"      6. 1 0 

"  5-40 

11.30 

27. . . . 

"      6. 20 

"  5-40 

11. 20 

28. . . . 

"  6.20 

"  5-40 

1 1.20 

Total   185.00 


Power  Factor — 
Complete  Circuit  Series 
Lamps  with  Regulator — .90. 

Manhattan  Regulating  Reactance  Coil. 

Ri'gulator  loss  consl.inl  at  all  loads,  200  watts. 
Regulators  to  provide  for  any  percentage  of  circuit,  from 
10  to  100  per  cent. 

Manhattan  Series  A.  C.  Enclosed  Lamps. 

At  6.6  amp.,  72-volts,  430  watts.     Total  loss  in  lamp,  5  watts. 
Power  Factor  .91.    Efficiency  .99. 
rerminal  and  Arc  Voltage  the  same.    Concentric  mechanism,  but  one  magnet  used 

in  lam|).     No  springs. 

MANHATTAN  GENERAL  CONSTRUCTION  CO.,  TORONTO,  CAN.  .o^Te^p^lW 
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TRADE  NOTES. 

The  Goldie  &  McCulloch  Co.,  Limited,  Gait,  Ont.,  recently 
supplied  a  boiler  for  the  Hamilton  Steel  &  Iron  Co.,  Hamilton. 

Waller  E.  H.  Massey  has  purchased  from  the  United  Electric 
Co.,  Toronto,  a  motor  for  operating  fans  at  his  Model  farm. 

Messrs.  Lawry  &  Sons,  pork  packers,  Hamilton,  Ont.,  have 
added  to  their  electrical  equipment  a  7  h.p.  S.K.C.  induction  motor, 
purchased  from  the  Royal  Electric  Co. 

We  are  indebted  to  the  National  Carbon  Co.,  of  Cleveland, 
Ohio,  for  copies  of  their  calendar  for  1900,  accompanyingf  which 
is  the  moonlight  schedule  for  the  year. 

At  a  meeting  of  belting  manufacturers  and  dealers  held  in 
Montreal  a  fortnight  ago  an  advance  in  prices  was  decided  upon, 
due  to  the  advanced  cost  of  the  raw  material. 

The  Canadian  General  Electric  Co.  have  received  an  order 
from  the  corporation  of  the  town  of  Drummondville,  P.Q.,  for  one 
of  their  standard  45  kilowatt  500  volt  multipolar  generators. 

The  Toronto  &  Hamilton  Electric  Co.,  of  Hamilton  Ont.,  have 
recently  removed  to  larger  premises,  in  which  they  have  installed 
considerable  new  machinery,  which  is  driven  by  electricity. 

The  Calgary  Water  Power  Co.,  of  Calgary,  N.W.T.,  has  been 
compelled  to  increase  its  plant,  and  is  installing  a  150  k.w.  S.K.C. 
two-phase  inductor  alternator,  supplied  by  the  Royal  Electric 
Co.,  of  Montreal. 

The  Gutta  Percha  Rubber  Co.  of  Toronto  are  increasing  their 
electric  lighting  plant,  and  have  ordered  another  50  kilowatt 
generator,  direct  connected  to  an  Ideal  engine,  from  the  Canadian 
General  Electric  Company. 

Messrs.  Ahearn  &  Soper,  of  Ottawa,  Canadian  agents  of  the 
Westinghouse  Electrical  and  Manufacturing  Co.,  are  sending 
out  a  very  neat  paper  knife,  which  will  be  appreciated  for  its  use- 
fulness and  serve  well  the  purpose  of  an  advertisement. 

The  attention  of  the  electrical  companies  is  directed  to  the  ad- 
vertisement of  Mr.  E.  J.  Brown,  of  Brantford,  on  the  last  page  of 
cover  of  this  number,  in  which  he  intimates  that  he  is  in  a  posi- 
tion to  make  repairs  to  all  kinds  of  electrical  apparatus  on  short 
notice. 

The  National  Cycle  &  Automobile  Co.,  who  have  recently  com- 
menced the  manufacture  of  bicycles,  automobiles,  etc.,  in  the  city 
of  Harriilton,  intend  operating  their  works  by  electricity,  and  have 
placed  their  order  with  the  Royal  Electric  Co.,  of  Montreal,  for 
two  30  h.p.  S.K.C.  induction  motors. 

Messrs  Collyer  &  Brock,  electrical  engineers  and  contractors, 
Montreal,  are  now  engaged  in  installing  350  incandescent  lights 
and  18  telephones  in  the  residence  of  Hon.  G.  T.  Fulford  at  Brock- 
ville,  Ont.  They  have  also  been  awarded  the  contract  for  fitting 
up  electrically  the  Eastern  Townships  Bank  at  St.  Hyacinthc,  Que. 

The  Canadian  General  Electric  Company  have  received  an  order 
from  the  Trenton  Electric  Company  for  one  of  their  standard 
three-phase  alternators,  250  kilowatt  capacity,  wound  lor  2,300 
volts,  together  with  switchboard,  step  up  and  step  down  trans- 
formers and  distributing  panels,  for  their  sub-stalion  at  Belleville, 
Ont. 

The  gyrator  system  of  flour  milling,  of  which  the  Goldie  &  Mc- 
Cullough  Co.,  Limited,  Gait,  Ont.,  are  the  sole  Canadi;iii  makeis, 
is  meeting  with  much  favor  among  millers.  They  have  put  this 
machinery  in  mills  in  nearly  every  province  in  the  Dominion. 
Recently  a  car-load  was  shipped  to  the  Farmers'  Milling  Co.,  Fori 
Saskatchewan,  N.W.T. 

The  town  council  of  Neepawa,  Manitoba,  in  accepting  the 
electric  light  and  power  plant  recently  installed  by  the  Robb  Engi- 
neering Co.,  passed  the  following  resolution  :  "  That  this  council 
have  much  pleasure  in  bearing  testimony  to  the  efficient  m.anner  in 
which  J.  F.  Porter  has  installed  the  engine  and  boilers  in  connec- 
tion with  our  electric  plant,  and  that  a  copy  of  this  resolution  be 
sent  to  the  Robb  Engineering  Co." 

A  completely  equipped  electrical  supply  house  is  that  of  Mr. 
John  Forman,  of  Montreal,  whose  new  quarters  are  at  708  and  10 
Craig  street.  The  building  is  four  stories  high,  beside  the  base- 
ment, and  is  admirably  lighted  and  fitted  up.  In  the  basement  is 
found  the  heavy  goods,  such  as  cables,  conduits,  heavy  wires, 
insulators,  etc.    Mr.   Forman's  private  office  is  located  on  the 


second  floor,  together  with  a  new  laboratory  equipped  with  various 
instruments  for  testing  incandescent  lamps.  In  this  laboratory 
instruments  may  be  tested  by  the  public  free  of  charge,  a  privilege 
which  will  no  doubt  be  appreciated  by  users  of  electricity.  The 
two  upper  stories  will  be  devoted  to  manufacturing.  Mr.  Forman 
has  purchased  the  plant  of  the  Canadian  Bryan  Electric  Co.,  and 
will  manufacture  a  complete  line  of  cut-outs,  switches,  rosettes, 
sockets,  etc. 

An  ingenious  arrangement  to  prevent  overcrowding  of  stairways 
and  elevators  when  entering  or  leaving  a  building  is  used  in  main 
office  of  the  International  Correspondence  Schools,  Scranlon,  Pa. 
The  time  of  entering  and  leaving  the  building  is  regulated  by 
clocks  on  each  of  the  five  floors.  On  the  lower  floors  the  clocks 
are  set  correctly,  but  on  the  upper  floors  they  are  a  few  minutes  slow, 
so  that  the  employees  on  the  lower  floors  are  at  their  desks  before 
those  on  the  upper  floors  are  due  at  the  building.  In  leaving  the 
building  the  employees  on  the  upper  floors  do  not  leave  their  desks 
until  several  minutes  later  than  those  on  the  lower  floors.  Over 
500  people  are  employed  in  the  building,  which  is  used  exclusively 
by  the  International  Correspondence  Schools.  This  institution 
has  over  70  courses  of  instruction  by  mail  and  its  students  may  be 
found  in  all  parts  of  the  world. 

The  United  Electric  Company,  Toronto,  report  the  following 
sales  :  The  Tate  Optical  Co.,  Peterboro,  a  motor  for  operating 
their  plant  ;  Ritchie  &  Ramsey,  New  Toronto,  a  dynamo  for  light- 
ing their  works;  Dodge  Mfg.  Co.,  Toronto  Junction,  Ont.,  dynamo 
for  lighting  their  works  ;  Hamilton  Steamboat  Co.,  dynamo  for 
lighting  the  steainship  Macassa  ;  The  E.  S.  Stephenson  Co.,  Si. 
John,  N.B.,  several  motors,  among  others  two  of  8  h.p..  two  of  6 
h.p.,  and  one  of  2  h.p.  ;  F.  B.  Allan,  of  Toronto,  for  the  .Nonsuch 
Mfg.  Co.,  a  15  h.p.  motor  with  which  they  intend  to  operate 
their  manufacturing  plant  ;  Jas.  Fenwick,  Presion,  a  75  light  arc 
dynamo,  with  a  number  of  lamps,  for  lighting  the  town  of  Preston  ; 
J.  Forman,  Montreal,  a  number  of  their  standard  type  motors, 
including  one  of  6  h.p.,  and  one  of  8  h.p.  ;  H.  Phillips,  Toronto,  one 
of  their  6h. p.  standard  type  motors  for  operatinghis  manufacturing 
plant.  The  United  Electric  Company  have  also  just  completed  an 
installation  for  lighting  the  factories  and  yards  of  the  Northumber- 
land Paper  &  Electric  Co.,  of  Campbellford,  Ont. 


ELECTRICAL  REPAIRS 

In  the  large  .ind  well  equipped  factories  where  the  manufaciure  of  cleclrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  mork  or 
apparatus  sent  in  t  )  be  repaired  or  rewound  interferes  with  this  system,  and  in  in;inj- 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  Ls  almost  imp->ssit>le  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  abo»e  to  be  a  fact, 

MESSRS.  FRED  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only  Thcv  keep  armature*  cf  nearly  all 
makes  of  dynamos  in  St  ,  ck,  which  ihey  loan  while  repairs  are  being  made.  Tlicir 
factory  is  so  arranged  thai  they  can  run  night  and  day.  and  wnrk  can  be  finished  in 
the  shortest  possible  time^  Telephone  Main  3149. 


eiiii()N:sji[R  mnm  m  imm  imm 

^  Lubricating  Oils  and  Greases,  Flue 
Cleaners,  Cotton  Waste,  Pipe  Covering, 
Asbestos  Goods,  Rubber  Packings. 
Brass  Goods,  Belting  and  Lace  Leather 

We  Buy  the  Best  and  Sell  at  the  Right  Price.  If  ^"ou  Want 
to  Save  Money  and  Get  Superior  Goods  Write  U--. 

THE  WM.  SUTTON  COMPOUND  CO. 

186  Queen  Street  East  -  -  TORONTO 


Victor  Turbines  ^ 

OPERATING  DYNAMOS 

That  there  are  more  Victor  Turbines  in  use  supplying^  power  for 
electric  generators  than  any  other,  is  due  to  the  many  points  of 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH 
High  Speed,  Close  Iteff  illation,  Great  Capacity 

High  Effteiency,  Perfect  Cylinder  Gate,  Steady  Motion 

RECENT  PLANTS  INSTALLED  :—Lachine    Rapids    Hy-  I  Electric  Light  &  Power  Co..  nolgevillo.  \.Y. ;  Honk  Falls  Power 
draulic  &  Land  Co.,  Montreal,  (Juo.,  12,000  li. p.;  Cliambly  Manu-  |  Co.,  EUonvillt.  N'.V.;  Hudson  River  Power  Transmission  Co., 
facluring   Co.,    Montreal,    Que.,   20,000  h.p.;    West  Kooten.iy  I  Mechanicsville,  X.V.;  Cataract  Power  Co..  Hamilton.  Onl. 
Power  &  Light    Co.,   Rossland,    B.C.,  3,000  h.p.;    Dolgeville  | 

CORRESPONDENCE  SOLICITED. 

The  Stilwell=Bierce  *  Smith=Vaile  Co.  -  ""Ts.T"- 
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SPARKS. 

A  committee  has  been  appointed  by  tlie  Ottawa  city  council  to 
investigate  the  civic  lighting  plant  question. 

The  Scotsto\.vn  Mills  Co.,  of  Sherbrooke,  Que.,  has  obtained  a 
charter  for  lumbering,  mining  and  electrical  purposes. 

The  foundation  for  the  power  house  of  the  Cascade  Water  Power 
&  Light  Co.,  at  Cascade  City,  B.C.,  has  been  completed. 

The  town  council  of  Welland,  Ont.,  is  negotiating  with  Ihe  Elec- 
tric Light  Company  for  a  renewal  of  the  street  lighting  contract. 

It  is  rumored  that  the  Cataract  Power  Co.,  of  Hamilton, 
are  considering  the  building  of  a  power  canal  from  the  Chippewa 
creek  to  connect  with  their  canal  at  Allanburg. 

The  Department  of  Railways  and  Canals  of  Canada  have  invited 
tenders  for  the  construction  of  two  non-condensing  marine  engines 
and  a  Clyde  boiler  for  the  St.  Lawrence  canals. 

The  town  council  of  Woodstock,  Ont.,  has  -authorized  the  Fire 
and  Light  Committee  to  obtain  figures  for  the  installation  of  an 
electric  light  plant  and  the  introduction  of  an  all-night  service. 

The  Ingersoll  Electric  Light  &  Power  Co.,  of  Ingersoll,  Ont., 
are  installing  an  electric  light  plant  in  the  condensing  factory  in 
that  town.  It  is  said  that  the  company  may  install  a  power  plant 
at  an  early  date. 

It  is  expected  that  the  civic  lighting  plant  at  Winnipeg  will  be 
completed  shortly.  The  electrical  apparatus  was  furnished  by  the 
Westinghouse  Co.,  of  Pittsburg,  and  the  boilers  and  engines  by 
the  Poison  Iron  Works  Co.,  of  Toronto. 

Suit  has  been  entered  bv  James  Ellicott  against  the  Lachine 
Rapids  Hydraulic  &  Land  Co.,  of  Montreal,  for  $5,000  damages 
for  injuries  received  while  in  their  employ  by  coming  in  contact 
with  alive  wire.    Deficient  insulation  is  alleged. 

The  Canadian  Locomotive  &  Engine  Co.,  of  Kingston,  Ont., 
have  gone  into  voluntary  liquidation,  Mr.  A.  Riddell,  of  Montreal, 
having  been  appointed  provisional  liquidator.  The  company  is 
understood  to  be  fairly  prosperous  and  to  have  large  orders  on 
hand. 

The  bright  advertising  man  of  an  electric  lighting  company 
recently  perpetrated  the  advertising  bull  of  the  season  by  announc- 
ing that  his  company  was  prepared  to  furnish  a  "matchless  electric 
lighting  service."  The  rest  of  the  boj's  are  now  using  the  matches 
to  light  the  cigars  he  buys  for  them. — Newspaper  Maker. 

The  sulphuric  acid  for  use  in  the  Ottawa  Electric  Co.'s  storage 
battery  plant  was  procured  in  England,  through  Messrs.  Evans  & 
Sons,  wholesale  druggists,  of  Montreal.  There  were  5,000  pounds, 
which  is  said  to  be  the  largest  quantity  of  that  article  that  has  ever 
been  imported  into  Canada  in  one  shipment. 

The  Brown  Brothers  Company,  of  Toronto,  are  removing  to 


their  new  commodious  warehouse  on  Wellington  street  west. 
They  purpose  operating  their  entire  machinery  by  electricity,  and 
have  placed  an  order  with  the  Canadian  General  Electric  Com- 
pany lor  a  number  of  form  H  moderate  speed  motors. 

A  Mofifatt  feed  water  heater  and  oil  extractor  is  being  put  in 
the  Goldie  Milling  Co.'s  mill  at  Highgate,  Ont.  These  heaters 
are  made  by  the  Goldie  &  McCulloch  Co.,  of  Gait,  Ont.  Every 
engineer  should  send  for  a  catalog  of  them,  as  they  are  meeting 
with  great  success. 

The  town  council  of  Dartmouth,  N.S.,  has  decided  to  apply  to 
the  legislature  for  authority  to  borrow  $40,000  to  provide  the  town 
with  an  electric  light  plant.  It  is  proposed  to  utilize  the  water 
power  at  Port  Wallace  locks,  and  an  engineer  will  be  engaged  to 
report  on  the  quantity  available.  Mr.  Sieberts  is  the  municipal 
electrician. 

The  Canadian  General  Electric  Company  have  just  received  an 
order  from  the  Toronto  Electric  Light  Company  for  two  450  k.w. 
250  volt  direct  current  power  generators  and  one  400  k.  w.  re- 
volving field  single  phase  2400  volt  alternator.  These  machines 
are  to  be  used  in  the  new  power  house  of  the  company,  to  meet 
the  ever  increasing  demand  for  light  and  power. 

The  annual  meeting  of  the  Brandon  Electric  Light  Co.  was 
held  on  January  i8th,  at  which  the  question  of  securing  cheaper 
power  was  discussed.  As  a  result  it  is  probable  that  steps  will  be 
taken  to  utilize  the  water  power  of  the  Little  Saskatchewan  river, 
which  flows  into  the  Assiniboine  about  eight  miles  west  of  Brandon. 
Mr.  Geo.  Patterson  is  manager  of  the  company,  and  Judge  Walker, 
of  Winnipeg,  is  a  member  of  the  board  of  directors. 

The  Canadian  Electric  Light  Company,  of  Levis,  P.Q.,  are 
undertaking  a  very  extensive  electric  power  transmission  scheme, 
and  have  placed  their  initial  order  for  electrical  apparatus  with 
the  Canadian  General  Electric  Company.  This  order  consists  of 
two  750  kilowatt  revolving  field  three  phase  alternators.  These 
are  to  be  wound  for  10,500  volts,  thus  eliminating  the  necessity 
for  step-up  transformers.  The  Canadian  General  Electric  Com- 
pany are  also  furnishing  (he  necessary  excjters  and  marble  switch- 
boards. 

Messrs.  Lever  Bros.,  Limited,  of  Port  Sunlight,  England,  have 
awarded  to  the  United  Electric  Company  the  contract  for  equip- 
ping their  entire  new  works  being  built  in  Toronto,  which  will  be 
known  as  the  Sunlight  Soap  Works,  with  a  complete  electric 
plant  for  power  and  lighting.  The  plant  will  consist  of  generators 
direct  connected  to  high  speed  automatic  engines,  and  fifteen 
multipolar  motors.  The  securing  of  this  contract  speaks  well  for 
the  apparatus  of  Ihe  United  Electric  Company,  as  we  understand 
it  was  obtained  in  competition  with  Canadian,  American  and  Eng- 
lish firms,  and  was  awarded  to  them  after  a  thorough  investigation 
into  the  merits  of  the  different  tj'pes  of  apparatus. 


Westinghouse 
Rotary  Converters 


Give  Satisfaction 
for  all  kinds  of 
Service  .  .  .  • 


Rotary  Converter. 


Ahearn  &  Soper  -  Ottawa 

AGENXS  FOR  CANADA 
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The  Belleville  electric  street  railway  will  be  sold  by  public 
auction  under  mortg'age  on  March  ist. 

The  ratepayers  of  Rat  Portage,  Ont.,  have  voted  in  favor  of  the 
town  purchasing  ihe  electric  light  plant. 

The  Truro  Foundry  &  Machine  Co.,  of  Truro,  N.S.,  contem- 
plate installing  an  electric  plant  for  lighting  their  works. 

Davidson  &  Henderson,  of  Toronto,  have  purchased  from  the 
United  Electric  Co.  a  motor  for  operating  their  printing  presses. 

Mr.  Geo.F.  Macdonald,  superintendent  of  the  Ottawa  fire  alarm 
system,  has  recommended  that  at  least  ten  more  improved  boxes 
be  installed. 

The  Montreal  Electric  Company  have  placed  an  order  with  the 
Canadian  General  Electric  Company  for  two  marble  feeder  panels 
and  instruments. 

The  Goldie  &  McCulloch  Company,  of  Gait,  Ont.,  recently 
shipped  some  heavy  special  machinery  to  the  St.  Charles  Con- 
densing Company,  Ingersoll,  Ont. 

The  Sherbrooke  Gas  &  Water  Co.  are  again  compelled  to  in- 
crease the  capacity  of  their  plant,  and  during  the  coming  sum- 
mer will  install  an  8,000  light  dynamo. 

The  Canadian  Corundum  Co.  purpose  erecting  a  crushing  and 
concentrating  mill  on  the  Madawaska  river  north-east  of  Bancroft, 
power  to  be  obtained  from  an  adjacent  water  fall. 

The  lighting  of  the  streets  of  Welland,  Ont.,  is  now  receiving 
attention  by  the  town  council.  Some  of  the  members  favor  the 
purchase  of  the  electric  light  plant  by  the  corporation. 

The  city  engineer  of  London,  Ont.,  has  estimated  the  cost  of 
installing  sufficient  plant  to  use  the  surplus  electric  power  at  Vic- 
toria hospital  to  illuminate  the  city  buildings  at  $4,700. 

The  Fire  and  Light  Committee  of  Toronto  Junction  council 
have  recommended  that  an  electrical  expert  be  engaged  to  report 
on  the  required  alterations  and  improvements  to  the  town's  electric 
lighting  plant. 

The  Underwriters'  Association  has  recommended  that  the  town 
of  Barrie,  Ont.,  install  an  electric  fire  alarm  system.  The  council 
of  that  town  is  considering  the  extension  of  the  electric  lighting 
system  to  AUandale. 

Mr.  Edward  Irving,  electrican,  of  Hamilton,  is  understood  to  be 
preparing  plans  for  St.  Andrew's  Falls  Power  Co.,  of  Winnipeg. 
This  company  purposes  developing  3,000  horse  power  from  a  fall 
17  miles  from  Winnipeg. 

Mr.  W.  T.  Stewart,  electrical  engineer,  of  Toronto,  estimates 
the  cost  of  a  civic  electric  light  plant  for  Toronto  at  $250,000,  and 
operating  expenses  at  $78,020.  At  the  present  time,  he  says,  the 
city  pays  $107,482.49  for  electric  lighting. 


Messrs.  Conroy  Bros,  are  building  a  new  power  house  at  Des- 
chenes.  Que.,  they  having  entered  into  a  contract  to  supply  the  E.B. 
Eddy  Co.,  of  Hull,  with  2,000  horse  power  for  a  period  of  ten  3'ears. 
The  price  per  horse  power  is  reported  to  be  $15. 

John  Gillis,  an  employee  of  the  armature  department  of  the  Can- 
adian General  Electric  Co.,  Peterboro,  recently  met  with  an  ac- 
cident by  which  2,400  volts  are  said  to  have  passed  through  him. 
Both  arms  were  badly  burned  and  other  injuries  sustained. 

The  Renfrew  Electric  Light  Co.,  Limited,  of  Renfrew,  Ont., 
has  been  granted  a  provincial  charter.  ^L  A.  A.  Wright  is  presi- 
dent and  manager,  Mr.  A.  Hough  vice-president,  and  Mr.  Howard 
Wright  secretery-treasurer.  "The  capital  of  the  company  is 
$75,000. 

The  Midland  Electric  Co.  are  now  negotiating  with  the  town 
council  for  a  renewal  of  their  lighting  contract.  They  have  of- 
fered to  supply  arc  lamps  of  1,200  c. p.  at  $45  per  >  ear  per  lamp  for 
service  until2  a.m.,  or  S60  for  an  all  night  service  on  moonlight 
schedule. 

The  city  engineer  of  Hull,  Que.,  has  prepared  plans  for  for  the 
dynamo  station  to  be  built  in  connection  with  the  water  works 
power  house.  The  plans  provide  for  75  arc  lights,  covering  about 
six  miles  of  street  and  eight  miles  of  wire.  There  will  be  two 
50  light  dynamos. 

The  eighth  annual  meeting  of  the  shareholders  of  the  Gait, 
Preston  &  Hespeler  Street  Railway  Co.  was  held  on  February-  ist. 
The  statement  presented  showed  that  there  were  carried  during  the 
year  232,361  passengers  and  15,515  tons  of  freight,  making  the 
total  earnings  $19,579.42.  It  is  understood  that  the  Cataract 
Power  Co.,  of  Hamilton,  have  secured  a  conlroUirjg  interest  in  the 
road. 

The  Canada  Atlantic  Railway  have  lately  placed  new  electric 
safety  signals  at  the  intersection  of  several  streets  in  the  city  of 
Ottawa.  .As  a  train  approaches,  when  1,600  feet  from  the  first 
crossing,  and  electrical  connection  is  made.  Immediately  the 
light  at  the  crossing  lights  up  and  the  bell  starts  ringing  vigor- 
ously. This  keeps  up  till  the  train  crosses  the  street,  when  the 
bell  is  cut  off.  This  system  of  signalling  is  in  vogue  in  the  United 
States,  but  the  Canada  Atlantic  Railway  is  said  to  be  the  first  to 
introduce  it  in  Canada. 

In  connection  with  the  suggestion  of  our  Montreal  correspond- 
ent in  last  issue  that  the  correspondence  schools  should  so  arrange 
their  courses  as  to  eliminate  the  dry  mathematics  and  preliminar- 
ies and  get  right  at  lectricity,  the  International  Correspondence 
Schools,  of  Scranton,  Pa.,  have  sent  us  a  copy  of  their  aplication 
blank,  and  point  out  that  the  method  of  instruction  is  graduated 
so  as  to  suit  the  needs  of  each  individual  student.  If  a  student  is 
qualified  to  pass  an  examination  in  any  subject,  thev  slate  that  he 
may  be  excused  from  doing  work  on  that  subject. 


JOHN  R.  BARBER,  President. 
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THE  CYCLONE  GRATE  BAR 


CO 

ca 


SIMPLICITY 
DURABILITY 
ECONOMY 


Burns  the  Cheapest  Fuel  with 
the  Best  Results. 


A  Boy  Can 

Operate  It 

Send  for  Descriptive  Circulars 
and  Testimonials. 


Wben  inttAllinf  nrw  BoilMt 
specify  Cyclone  Shaking  Grate. 

We  fumisb  plane  and  specifica- 
tions for  setting  Boilers  by  moat 
modern  method,  to  ensnre  economy 
of  fuel. 

We  also  remodel  old  plants  to 
ensure  the  best  economy  in  con- 
nection with  onr  Grate  Bars. 

We  make  one  claim    chat  ire 
agree  to  evaporate  more  water  per 
pound  of  coal  than  any  otber  ivriet 
  in  America. 

The  Cyclone  Grate  Bar  Comi-anv  (Limitety,  Toronto,  Jan.  eend,  tootv 

10  King  Street  West,  Toronto,  Canada. 

Dear  Sir  We  have  much'pleasure  in  bearing  testimony  to  the  good  results  we  have  obtained  from  the  Cyclone  Grate  uhich  you  installed  in  our  Niiler  furn»pe. 

In  the  first  place  we  figure  that  it  saves  about  25%  in  fuel  ;  (2)  it  increases  the  draught  ;  (3)  it  increases  the  steaming  capacity  of  our  boiler  ;  it  shakes  easily  «'itho«t 
strain  on  the  boiler  pipes  ;  (5)  frees  the  ash  from  the  fire,  and  the  ash  shows  good  combustion  :  (6)  the  revision  of  our  combustion  chamber  and  bridge  wall  to  (he  in\-entor'« 
idea  we  believe,  has  been  of  good  service  to  our  boiler.    Wishing  you  every  success,  which  we  think  your  invention  wxU  deserts  we  remain. 

Yours  truly, 

D.  GvNN,  Bbothhbs  C>\ 

MANUFACTURED  BY  ...  . 

Cyclone  Grate  Bar  Co.,  Limited 

Telephone  1106.  Office  :  10  King  Street  West,  TORONTO,  CAN. 
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A  Series  Alternating 

Street  System 

WHICH  IS  SUCCESSFUL 


Our  Constant  Current  Transformer 
can  be  operated  on  any  Potential,  or  any 
periodicity,  and  on  one,  two  or  three  cir- 
cuits without  additional  constant  Potential 
Transformer  as  required  when  so  called 
"  regulator  "  is  used. 


Power  factor  and  efficiency  highest 
attainable. 

No  destructive  grounds  or  short 
circuits  with  other  lines  where  our  Trans- 
former is  used. 

If  you  contemplate  a  change  we  can 
show  you  results  which  HAVE  NOT  and 
CANNOT  be  attained  with  any  other  system. 

WRITE  US  FOR  INFORMATION 

CANADIAN  GENERAL  ELECTRIC  CO'Y 

The  Largest  Manufacturers  of  Electrical  Apparatus  under  the  British  Flag. 


TORONTO,  ONT. 


I  ACTORIi:S  : 

PETERBORO',  ONT 


Branch  Okfices  : 

HALIFAX  MONTREAL  WINNIPEG  ROSSLAND  VANCOUVER 
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Mr.  J.  de  Froment,  of  Rathwell,  Man.,  has  invented  an  electric 
fire  alarm  for  which  he  claims  many  points  of  merit. 

Mr.  H.C.  Symmes,  a  New  York  electrician,  has  joined  at  Guelph, 
Ont.,  the  second  Canadian  conting^ent  for  service  in  South  Africa. 

At  the  municipal  elections  the  ratepayers  of  Prescott,  Ont., 
voted  in  favor  of  handing  over  the  management  of  the  electric  light 
plant  now  operated  by  the  town  to  the  water  commissioners. 

The  United  Electric  Co.,  of  Toronto,  have  closed  a  contract 
with  Messrs.  Darling  Bros.,  of  Montreal,  for  motors  to  be  used 
direct  connected  to  elevators  at  the  Longue  Pointe  Asylum  near 
Montreal. 

The  Goldie  &  McCnlloch  Co.,  Limited,  of  Gait,  Ont.,  have  just 
shipped  two  of  their  Ideal  high  speed  engines,  one  to  Sarnia  for 
the  Canadian  General  Electric  Company,  and  the  other  to  the 
Montreal  Rolling  Mills  Company,  Montreal. 

'The  Sandwich,  Windsor  &  Amhersthurg  Railway  Co.  have  pur- 
chased a  150  horse  power  gas  engine  from  Westinghouse,  Church, 


Kerr  &  Co.,  of  Detroit.  The  engine  will  be  used  for  operating 
their  electric  road  and  will  replace  a  Corliss  steam  engine. 

The  Electric  Light  Committee  of  the  city  council  of  N'ictoria, 
B.C.,  will  recommend  the  installation  of  an  incandescent  plant  of 
1 ,000  lights  capacity  for  lighting  the  city  hall  and  other  civic  build- 
ings. The  corporation  now  operates  the  arc  plant  for  street  light- 
ing. 

R.  F.  Prefontaine,  Q.C.,  of  Montreal,  and  associates,  have  applied 
for  the  incorporation  of  the  Labrador  Electric  Light  &  Power  Co., 
to  acquire  and  develop  for  electrical  purposes  water  powers  on  the 
Murray  Bay  River,  and  to  operate  electric  railways  in  the  districts 
of  Charlevoix,  Chicoutimi  and  Sagueney,  in  Quebec. 

The  Hoepfner  Refining  Company,  of  Hamilton,  have  placed  an 
order  with  the  Canadian  General  Electric  Company  for  two  1500 
ampere  120  volt  generators,  to  be  used  for  electrolytic  purposes. 
These  machines  are  to  be  direct  connected  with  Stanley  motors, 
and  the  power  will  be  supplied  by  the  Cataract  Power  Company, 
from  their  DeCew  Falls  transmission  lines.  The  plant  when  com- 
pleted will  be  one  of  the  most  interesting  in  Canada. 
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Hamilton  Office  :  No.  39  James  Street  South. 
London  Office  :  No.  365  Richmond  .Street. 
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ESTON  STANDARD  PORTABLE 
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VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
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CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 

Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over. 
Weston  Portable  Galvano-       Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy. 

An  advertisement  in  the  Electrical  News  brings  prompt  returns. 
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THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 
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W.  A,  Johnson  Electric  Co'y,  Toronto  Electric  Motor  Co.,  Limited.  Thompson  Electric  Co. 

We  manufacture  a  complete  line  of  Electric  Light  and  Power  Apparatus.   We  are 

prepared  to  contract  for  complete  installation 
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TORONTO,  ONT. 
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Cables  for  Aerial  and  Underground  Use. 


U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  L 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  DoNOHOE,  Agent,  241  Madison  Street. 


Manufacturers  will  find  it  to  their  advantage  to  use  the  columns  of  the 
Electrical  News  in  making  announcements. 


The  IVlUiVlFORD  l/V\PFiOVE.D  BOILEf? 

is  built  with  Sheet  Steel  Case  or  for  Brick  Casing,  as  dcMred.  Ii  has  an  Internal 
Firebox,  Water  Circulation  similar  to  a  Water  Tube  Boiler,  large  heating  surface, 
and  .'ipecial  arrangements  for  preventing  and  removing  scale. 

Robb  Engineering  Co.,  Limited,  Amherst,  N.S* 
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:  Buy  the  Turbine 

I.  That  gives  the  greatest  power  per  diameter  and  has  the  smallest  percentage  of  S 
waste  effort.  ^ 

II.  Whose  tests  have  been  made  in  the  Holyoke  testing  flume,  with  a  record  ex-  5 
^  ceeding  80  per  cent,  at  less  than  full  gate,  the  largest  wheels  averaging  more  ^ 

^  than  80  per  cent,  from  half  to  full  gate.  ^ 

J  III.  That  will  give  you  the   largest   return  for  your  expenditure  ;    in  other  words, 

?  compare  the  horse  power  with  the  price. 

J  There  is  only  one  Wheel  which  fills  the  above  specifications.  It  is  the  ^ 

I         M'CORMICK  TURBINE  ^ 

^  Manufactured  by       ...       S.  MORGAN  SMITH  CO.,  York,  Pa.,  U.S.A. 
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170  Pages— Illustrated 
in  Strong  Cloth  Binding 

The  preparatory  chapters  are  devoted  to  a  concise 
explanation  of  the  foundation  principles  of  mathematics, 
a  knowledg**  of  which  is  absolutely  essential  to  the 
tudy  of  Electricity  and  Engineering.  In  the  succeed- 
ing chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects  and  is 
equipped  with  knowledge  sufficient  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 
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Crocker  Improved  Turbine 

In  Horizontal  Setting,  with  Quarter  Turn  Elbow. 


Where  the  nature  of 
the  location  will  per- 
mit its  use  this  type 
has  many  advantages. 
It  is  very  suitable  for 
direct  connection  to 
dynamos,  and  many 
are  in  operation  in 
this  class  of  service. 


Notice  how  complete  and  compact  this  arrangement  is,  and  how  easily  it 
may  be  installed.  Can  you  use  anything  of  this  kind  ?  Your  inquiries  will 
receive  prompt  attention. 

Water  Powers  examined  and  Reports  made. 
Estimates  submitted  for  Complete  Equipments. 
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SPRAGUE  ELECTRIC  CO. 

"GREENFIELD"  FLEXIBLE  MET/VLLIG  CONDUIT 

Approved  by  all  leading  Architects  and  Electrical  Engineers. 
Cheaper  than  plain  uninsulated  Iron  Tubes,  and  less  labor  in  installation,  owing 
to  absence  of  Elbows  and  Couplings.     Shipped  in  lengths  ot  100  feet. 
Prices  and  full  particulars  on  application. 

JACK  &.  ROBERTSON 

CANADIAN  SALES  AGENTS   -^IVIONXRE: AI^ 


Northey  Gas  or 
Gasoline  Engine 

Supplies  a  smooth  running,  continuous,  easily-con- 
trolled form  of  power,  essential  to  the  operating  of 
electrical  machinery.  It  is  extremely  simple  in  con- 
struction aud  so  easily  run  that  it  requires  no  attention 
for  hours  at  a  time.  Its  handiness  and  convenience 
make  it  specially  useful  in  the  case  of  Isolated  Plants, 
such  as  that  in  a  eentleman's  residence  or  small  town. 


Send  for  Infonnation. 
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TORONTO 
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high  grade  thoroughl\-  rchable  Trans- 
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Write  for  Information. 
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NEW  OFFICES  OF  THE  CANADIAN  GENERAL 
ELECTRIC  COMPANY. 

Owing  to  the  rapidly  increasing  growth  of  their 
business,  the  Canadian  General  Electric  Company  last 
year  found  that  the  accommodation  at  their  head  office, 
65  to  71  Front  street  west,  Toronto,  had  become  inade- 
quate for  their  needs.  They  consequently  leased 
the  entire  building,  Nos.  14  and  16  King  street 
east,  and  had  it  remodelled  to  suit  their  present  require- 
ments and  also  with  a  view  to  providing  future 
accommodation.  The  alterations  were  completed  about 
the  first  of  September  last,  at  which  date  removal  to 
the  new  premises  was  commenced. 

The  new  offices  are  conveniently  situated  in  the  centre 


electric  light,  power  and  railway  material,  and  general 
supplies,  including  switchboards,  station  and  portable 
measuring  instruments,  motors,  transformers,  enclosed 
arc  lamps,  fan  motors,  electric  cooking  and  heating 
appliances,  and  numerous  other  devices,  many  of  which 
are  shown  in  operation.  Those  who  are  directly  or 
indirectly  connected  with  the  electrical  industry  will  find 
a  visit  to  this  show  room  of  much  interest. 

The  warehouse  is  also  located  upon  the  first  floor  and 
includes  the  second  floor  and  basement,  with  a  total 
floor  area  of  about  17,000  square  feet.  A  large  and 
well  assorted  stock  of  staple  supplies  and  material  is 
carried.  Each  floor  of  this  department  is  connected  by 
a  private  warehouse  telephone  system. 
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Canadian  General  Electric  Company,  Toronto.— General  Manager's  Office. 


of  the  business  district  ot  the  city.  The  building  is  a 
four  story  one,  with  a  total  floor  space  of  over  25,000 
square  feet.  It  is  equipped  throughout  with  modern 
facilities  andj  a  completeness  of  detail  particularly  suit- 
able for  enabling  the  company  to  meet  the  growing 
demand  and  better  serve  the  wants  ot  their  customers 
throughout  the  Dominion. 

On  the  ground  floor  are  situated  the  general  manager's 
office,  board  room,  offices  of  the  executive  officials,  and 
the  general  offices.  A  handsome  suite  of  private  offices 
has  also  been  provided  for  the  convenience  of  out-of- 
town  customers,  to  whom  the  company  extend  an 
invitation  to  make  use  ot  them  for  business  appointments, 
etc. 

On  the  first  floor  is  a  nicely  arranged  show-room  and 
a  display  of  samples,  representing  a  wide  range  of 


The  entire  third  floor  is  occupied  by  the  engineering 
department,  and  is  laid  out  in  general  office,  designini:. 
drafting  and  testing  departments. 

All  of  the  different  departments  and  floors  are  rendered 
easy  of  access  by  means  of  an  electric  passenger  ele- 
vator, .^mong  other  salient  features  of  the  establish- 
ment  may  be  mentioned  a  local  telephone  system  with  a 
central  office  in  the  building,  thus  enabling  every 
department  to  have  direct  communication  with  each 
oiher  as  well  as  to  outside  points.  A  long  distance 
telephone  and  telegraph  oflice  (the  Company  having  its 
private  wire  to  the  works  at  Peterboro')  are  also  conven- 
iently located  in  the  general  offices. 

We  might  go  on  indefinitely  dealing  with  the  innum- 
erable details  which  go  to  make  up  the  many  valuable 
appurtenances    and    conveniences    of    these  offices. 
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Lindsay  ;  James 
Kendry,  Peterboro'; 
H.  J.  Taylor  and  H. 
E.  Larkin,  St.  Cath- 
arines, and  Hon- 
ourable Peter  Mc- 
Laren, Perth. 


Canadian  General  Electric  Company,  Toronto. — View  qf  Warehouse. 


Mention  might  be  made,  however,  of  the  fact  that  most 
of  the  building  is  lighted  by  C.  G.  E.  5-ampere  direct 
current  enclosed  arc  lamps.  This  system,  which  is 
generally  conceded  to  be  one  of  the  best  means  of  arti- 
ficial lighting,  is  most  satisfactory. 

For  the  accompanying  views,  showing  the  general 
manager's  office,  general  offices  and  warehouse,  we  are 
indebted  to  the  Canadian  General  Electric  Company. 


CENTRAL  ONTARIO  POWER  COMPANY. 

A  CHARTER  has  been  granted  by  the  Ontario  legisla- 
ture to  the  Central  Ontario  Power  Company,  Limited, 
with  a  capital  of  $750,000.  The  objects  of  this  com- 
pany are  to  develop  the  Burleigh  Falls  water  power,  to 
carry  on  the  business 
of  an  electric  light, 
heat  and  power  com- 
pany in  Peterboro', 
Lindsay, and  vicinity; 
and,  subject  to  pro- 
visions of  the  Street 
Railway  Act,  to  con- 
struct an  electric  rail- 
way in  the  town  of 
Peterboro',  village  of 
Ashburnham  and 
townships  of  Smith 
and  North  Mona- 
ghan.  The  incor- 
porators are  :  J.  A. 
Culverwell,  manag- 
ing owner  of  the  Bur- 
leigh Falls  water 
power  ;  Honourable 
Richard  Harcourt  ; 
Eugene  Coste,  engi- 
neer ;  F.  W,  Bar- 
rett ;  Dr.  Edward 
Adams,  all  of  Tor- 
onto ;  Robert  James 
McLaughlin,  of 


The  twenty-third  an- 
nual convention  of  the 
National  Electric  Light 
Association  of  the  United 
States  will  open  in  Chi- 
cago on  the  22nd  of 
lilay  next. 

Mr.  W.  J.  Clark,  of 
Toronto,  has  made  appli- 
cation to  the  Ontario 
Legislature  to  construct 
an  electric  railway  from 
Mine  Centre  to  Dryden, 
Ont.,  and  to  acquire 
water  powers  along  the 
proposed  route. 

The  new  electric 
light  plant  installed  by 
the  city  of  Winnipeg 
was  put  in  operation  a 
f  ortnight  ago,  and  is  sa 
to  work  satisfactorily.  There  are  212  arc  lights,  and  the  total 
cost  of  installing  the  system  was  in  the  neighborhood  of  $60,000. 

Mr.  James  Ferguson,  of  New  York,  was  recently  in  Vancouver 
forwarding  a  scheme  to  transmit  electric  power  to  that  city  from 
Slave  river,  20  miles  distant.  It  is  said  that  a  company  has  been 
formed  and  that  $200,000  will  be  expended  in  installing  a  plant. 

Power's  Directory  of  the  electric  lighting  central  stations  in  the 
United  States,  Canada  and  Mexico  continues  to  reach  us  every 
three  months.  The  subscription  price  of  this  work  is  $4  per  year, 
the  publishers  being  E.  L.  Powers  Company,  150  Nassau  street. 
New  York. 

The  Power  Publishing  Company,  World  building,  New  York, 
have  sent  us  a  copy  of  a  recently  issued  monograph  on  "Conden- 
sers." It  consists  of  a  series  of  lectures  and  articles  upon  the  sub- 
ject reprinted  from  the  columns  of  Power  and  contains,  a  vast 
amount  of  information.    The  price  is  50  cents. 
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PLAN  OF  ELECTRIC  BELL  SYSTEM. 

Montreal,  February  ist,  1900. 

Editor  Electrical  News  : 

Dear  Sir, — Thinking  that  some  of  your  subscribers 
may  have  occasion  to  use  ordinary  electric  bells  on  an 
electric  light  circuit,  I  enclose  sketch  and  herewith 
offer  explanation  of  a  plan  found  to  work  very  satis- 
factorily. 

By  ordinary  electric  bells,  I  refer  to  those  which  are 
generally  connected  with  2  or  3  cells  of  open  circuit 
battery.  There  are  bells  wound  to  operate,  I  believe, 
on  110  volts  D.C.,  but  same  are  not  "  common  stock," 
and  it  means  delay  to  procure  them.    Assuming,  there- 


Plan  of  Electric  Bell  System. 

fore,  that  we  have  a  bell  having  coils  whose  resistance 
are  from  4  to  7  ohms,  and  that  the  factory  manager, 
having  had  trouble  with  batteries  running  down,  and 
with  small  boys  among  the  help  "monkeying"  with 
same,  we  will  install  as  per  sketch  from  the  electric  light 
circuit,  D.C. 

Explanation  :  We  use  52  volt  lamps  simply  so  that  if 
there  is  a  bad  ground  one  of  the  lamps  will  receive  the 
full  voltage  and  burn  out,  thus  opening  the  line.  The 
shunt  lamp  must  be  the  standard  voltage  of  the  circuit, 
in  this  case  110.  The  only  thing  requiring  any  experi- 
ment is  this  shunt  lamp  ;  possibly  an  8  or  10  c.p.  may 
be  found  to  act  better  than  16  c.p.  The  shunt  lamp  is 
connected  to  the  pivot  supporting  the  armature  and  to 
the  pillar  supporting  contact  screw  back  of  armature, 
the  object  of  this  shunt  lamp  being  to  act  as  a  condenser 
and  absorb  the  spark  which  would  otherwise  ruin  the 
platinum  contacts  in  time. 

The  switch  (or  button)  being  double-poled,  the  main 
part  of  the  circuit  is  open  unless  just  at  such  time  as 
the  bell  is  in  operation.  If  more  than  one  bell  is  desired 
to  be  rung,  cut  the  wire  at  points  shown  x  x  and  con- 
tinue the  circuit,  using  bells  connected  for  single  stroke. 
These  S  S  bells  will,  of  course,  vibrate  also  in  unision 
with  the  stroke  of  the  vibrating  bell  which  controls  them. 

No  new  principle  is  involved  here,  but  I  am  not  aware 
that  it  has  been  used  thus,  although  I  have  seen  bells 
rung  by  being  put  in  series  with  one  16  c.p.  lamp  (on 
one  wire),  said  lamp  being  of  the  standard  voltage  of 
the  circuit.  It  is  apparent  in  this  style  that  the  spark- 
ing of  contacts  lias  not  been  provided  for,  neither  has 
any  provision  been  made  against  a  'ground,'  as  is  done 
in  method  here  shown. 

Trusting  the  above  may  be  of  use  to  some  reader,  and 
if  acceptable  I  may  give  you  later  an  arrangement  of 
alternating  current  used  with  success. 

Yours  truly. 

Subscriber. 

N.  B. — Use  porcelain  insulators  and  No.  14  electric 
light  wire  for  installing.  • 


The  corporation  of  Ottawa,  Ont.,  desires  tenders  by  March 
13th  for  fire  alarm  supplies  and  coils. 


HOW  TO  CUT  A  BELT  HOLE. 

Correspondents  to  the  American  Miller  have  been  telling  how  to 
find  out  just  where  to  cut  a  belt  hole  in  a  floor.  Fig.  i  shows  one 
method,  the  advocate  which  says  for  it  :  A  A  represent  the  iwo 
pulleys.  We  will  draw  the  line,  with  plumb-bob  B  attached,  o\er 
the  top  pulley,  allowing  it  to  dot  the  floor,  where  we  will  bore  a 
hole  for  the  string  to  go  through.  We  then  allow  the  plumb-bob 
to  swing  clear  of  this  hole  and  below  the  lower  pulley.  Then  for 
accuracy  we  place  a  line  over  the  face  of  the  lower  pulley,  with  a 
plumb-bob  attached  to  it  also.  Now,  to  find  the  degree  the  two 
pulleys  represent,  we  measure  the  distance  between  the  points  of 
the  two  plumb-bobs,  on  the  line  marked  E.  We  then  measure  be- 
tween lines  C  C  representing  the  center  of  each  shaft.  By  reduc- 
ing these  two  measurements  to  quarters  of  an  inch  we  find  the  de- 
gree of  the  bevel  D,  which  is  shown  in  Fig.  2.  Set  the  bevel  to 
this  degree,  place  it  on  the  floor  where  the  hole  is  to  be  cut,  and 
rest  it  on  a  level  ;  place  a  straightedge  on  the  face  of  the  pulley, 
allowing  one  end  of  it  to  rest  on  the  floor  ;  bring  it  to  the  same 
pitch  as  your  bevel  and  you  have  the  center  of  the  hole. 

The  one  contributing  the  plan  shown  in  Fig.  3  says  :  All  we 
want  is  a  man  with  a  small  auger,  a  plumb-bob  and  line,  a  saw, 
pencil  and  measuring  tape.  Let  him  plumb  down  from  the  face 
of  the  upper  pulley,  dot  the  floor,  bore  a  hole  and  pass  the  plumb 
line  through  so  it  will  swing  clear  from  the  upper  pulley.  Meas- 
ure the  distance  from  center  of  top  pulley  to  floor,  which  is  shown 
in  the  sketch  as  line  A.  Then  measure  from  center  of  top  pullev 
to  line  C,  running  through  center  of  bottom  pulley.  Finally,  meas- 
ure the  distance  from  plumb  line  to  face  of  lower  pulley,  which 
measurement  forms  the  C.  Multiply  X  by  C  and  divide  the  product 
by  B,  which  will  give  the  length  of  D.  For  example,  distance  A  is  S 
feet,  distance  B  12  feet,  and  distance  C  20  inches.  Then  8  limes 
20  equals  160,  divided  by  12  equals  13'  ,  inches,  which  is  the  dis- 
tance from  plumb  line  to  edge  of  belt  hole.  .Allowance  must  be 
made  for  belt  and  lacing.  If  the  two  pulleys  are  of  the  same  siie 
the  second  belt  hole  will  go  through  the  floor  at  a  distance  from 
the  first  belt  hole  equal  to  the  diameter  of  the  pulley.  If  the  pul- 
leys are  of  different  sizes,  the  distance  will  be  about  equal  to  the 
sum  of  the  diameters  divided  by  2.    Bore  small  holes  and  stretch 


CiTTiNG  Fiavr  Hoi  ks  kv>k  Belts. 


the  plumb  lino  over  pulley  faces  to  see  if  measurements  are  cor- 
rect ,  and  then  saw  in  whichever  diroclioii  the  h^-ilrv  nmvi  ij-o  to 
give  the  belt  plenty  of  room. 


The  Can-\da  .\tlantic  Railway  Co.  have  inaugurated  a  system 
of  electrical  clocks  at  terminal  points  on  their  line.  The  clocks 
are  run  by  storage  batteries,  and  do  not  require  winding.  Time 
is  taken  from  them  all  along  the  line  at  ii  o'clock  a.  m.  each 
day. 

The  experts  appointed  to  examine  the  applicants  for  the  position 
of  engineer  of  the  new  niunicipal  building  in  Toronto  have  re- 
ported that  in  their  opinioij  none  of  thoni  reachtnl  the  neoessarv 
standard,  and  it  has  been  recommended  that  the  co»mciI  again 
advertise  for  applicants  for  the  position.  The  salar\  is  to  bo 
$1,250  per  year. 
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ELECTRIC  LIGHTING  AND  POWER  PLANT, 
VICTORIA  HOSPITAL,  LONDON,  ONT. 

One  of  the  most  modern  and  efficient  equipments  in- 
stalled during  last  year  was  that  of  the  Victoria 
Jubilee  Hospital  at  London,  Ontario.  A  rigid  speci- 
fication was  prepared  by  the  Gilbert  Wilkes  Engineer- 
ing Company,  of  Detroit,  under  whose  supervision  the 
work  was  installed  and  tested. 

The  plant,  consisting  of  two  direct  connected  engines 
and  generators  0(43  h.p  and  32  k.w.  capacity  respect- 
ively, were  to  be  of  noiseless  operation,  to  have  a 
regulation  within  a  two  per  cent,  limit,  and  a  capabil- 
ity of  being  over-loaded  twenty-five  per  cent,  for 
several  hours  without  injury.  The  contract  was 
secured  by  the  Electrical  Construction  Company,  of 
London,  Limited,  who  have  installed  the  entire  plant 
without  an  objection  being  raised,  and  it  has  been  in 
use  now  about  five  months,  giving  the  very  best  of 
satisfaction. 

Being  a  duplicate  plant,  it  has  been  customary  for  the 


over-load  and  one-fifth  ot  full  load,  no  adjustment  of  the 
brushes  being  necessary,  nor  was  any  special  attention 
whatever  required. 

The  engines,  supplied  by  E.  Leonard  &  Sons,  also 
of  London,  are  of  their  Peerless  self-oiling  type,  and 
are  lubricated  automatically  in  all  parts  without  atten- 
tion. Renown  engine  oil  is  used  for  all  bearings,  and 
Capitol  Renown  for  the  cylinder. 

The  equipment  is  electrically  controlled  by  means  of 
a  beautiful  pink  Tennesee  marble  switchboard,  provid- 
ed with  Weston  instruments,  ten  light  circuit  switches, 
five  motor  circuit  switches,  main  switches,  pilot  lights, 
ground  detectors  and  rhoestats,  making  a  very  com- 
pact and  well  arranged  board. 

The  plant  also  furnishes  power  for  two  direct  con- 
nected elevator  equipments,  installed  by  Messrs.  Mal- 
loch  &  Co.,  of  London,  the  electric  motors  and  con- 
trollers of  which  were  furnished  by  the  Electrical  Con- 
struction Company,  of  London,  Ltd.,  who  also  installed 
two  motors  direct  belted  to  fans,  which  are  used  to 


Electric  Lighting  and  Power  Plant,  V^ictoria  Hospital,  London,  Ont. 


engineer  in  charge  to  run  each  unit  for  twenty-four 
hours,  as  light  and  power  are  required  continuously 
throughout  the  building.  However,  beginning  with 
Saturday,  17th  February,  one  of  the  generating  sets 
was  started  on  a  seven  day  continuous  (night  and  day) 
run,  at  the  end  of  which  temperatures  were  taken, 
showing  the  following  remarkably  low  temperature  rise 
of  the  different  parts  above  the  surrounding  atmos- 
phere : 

Commutator,  11°  centigrade. 
Armature  core,  17°  centigrade. 
Crank  pin  journal,  17  centigrade. 
Lett  bearing  of  engine,  13^  centigrade. 
Right  bearing  of  engine,  1 centigrade. 
Oil  of  engine,  16^  centigrade. 
Field  coils  of  dynamo,  9°  centigrade. 

Considering  that  a  limit  is  allowed  in  general  engi- 
neering practice  of  40°  and  sometimes  50°  centigrade, 
the  above  figures  are  exceptionally  satisfactory.  During 
the  week  the  load  had  varied  between   10  per  cent. 


exhaust  air  from  the  entire  building.  In  all,  the 
Victoria  hospital  is  deservedly  proud  of  its  plant,  which 
is  entirely  of  London  manufacture. 

THE  GENERAL  DEMAND  FOR  EDUCATION. 

America  has  become  the  workshop  of  Ihe  world.  Immense  re- 
sources and  economic  methods  of  manufacture  enable  her  to  com- 
pete successfully  with  all  other  munufacturing'  countries  in  their 
own  markets,  and  during-  the  next  few  years  the  expansion  of  her 
trade  will  become  the  talk  of  the  world. 

The  great  impetus  recently  given  to  all  technical  trades  and 
professions  by  the  announcement  of  a  new  era  of  commercial  pros- 
perity, has  forcibly  brought  to  the  attention  of  the  public  the  great 
value  of  technical  education,  acquired  simultaneously  with  prac- 
tical experience.  The  graduate  of  the  ordinary  technical  univer- 
sity is  obliged  to  accept  a  minor  position  in  his  profession,  and 
trust  to  his  education  for  rapid  advancement.  But  Ihe  ambitious 
mechanic  can  make  immediate  application  of  his  technical  know- 
ledge and  secure,  in  the  shortest  possible  time,  a  lucrative  position. 

The  various  engineering  colleges  are  open  to  but  few.  Night 
schools  are  only  found  in  the  larger  cities.  The  Internationa 
system  of  instruction  by  correspondence  fully  meets  the  require- 
ments of  ninety-five  per  cent,  of  the  people,  by  supplying  the  edu- 
cation for  which  employers  are  willing  to  p.iy,  .'ind  pay  well. 
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A  MEETING  of  the  Executive  Committee 
was  held  at  Ottawa  recently  when  all 
preliminary  arrangements  weie  made 
for  the  Annual  Convention.  The  dates  selected  are  the 
27th,  28th  and  29th  of  June.  The  headquarters  during 
the  Convention  will  be  at  the  Russell  House,  where  the 
meetings  of  the  Executive  and  of  the  Association  will 
take  place.  A  number  of  suggestions  were  received 
from  members  relative  to  subjects  for  papers,  and  a 
committee  was  appointed  to  make  a  selection  of  sub- 
jects and  authors.  A  strong  committee  was  appointed 
to  make  the  necessary  local  arrangements,  and  it  is 
certain,  in  view  of  the  success  which  attended  the 
Convention  previously  held  in  Ottawa,  that  the  ap- 
proaching meeting  will  be  one  of  the  best  in  the  history 
of  the  Association. 


The  Discovery  of  com- "^^E  ^'"^'^'^  our  last  issue  referring  to 
meiciai  Incandescent  the  invention  of  incandescent  light- 
Lighiing.  .^^  awakened  considerable  interest. 
The  statement  was  omitted  from  this  article  that  Mr. 
Edison's  first  incandescent  lamp  patent,  No.  2146^6, 
was  issued  April  22nd,  1879,  and  that  the  basic  patent 
on  high  resistance  filament  was  issued  May  4th,  1880. 
Mr.  Edison  filed  his  first  application  for  a  patent  on  a 
paper  carbon  filament  December  11,  1879.  The  patent 
of  April  in  that  year  was  really  a  thermostatic  regulator 
for  each  lamp.  The  Ottawa  Journal,  in  referring  to 
the  article,  quotes  the  remark  of  a  cynical  scientist,  that 
"  Mr.  Edison  has  never  invented  anything,  but  that  a 
skilful  adaption  of  the  electrical  adaptions — for  the  term 
'  invention  '  when  electricity  is  the  master  is  rather  an 
uncertain  term — and  a  free  use  of  newspaper  advertising 
has  given  him  his  notoriety. "  The  Journal  questions 
our  statewent  that  the  principle  of  electric  lighting  was 
discovered  in  Toronto  prior  to  Edison's  invention,  and 
dips  deep  down  into  the  history  of  electrical  science 
to  prove  that  the  principle  was  known  prior  to  the 
date  of  the  Toronto  discovery.  Our  statement 
referred  to  commercial  incandescent  lighting,  al- 
though it  was  not  slated.  It  is  a  well  known  fact 
that^the^use  of  carbon  enclosed  in  a  vacuum  or  gas  for 
the  production  of  continuous  electric  light  was  not  dis- 
covered until  the  period  mentioned.  It  was  well 
understood,  previous  to  that  time,  that  light  could  be 
obtained  by  heating  carbon  by  means  of  an  electric 
current,  but  the  carbon,  when  thus  heated  in  the  atmos- 
phere was  speedily  destroyed,  and  the  light  could  only 
be  maintained  for  a  very  brief  period.  In  connection 
with  this  subject  the  reader  is  referred  to  the  chapter 
reproduced  in  another  column  from  a  Brochure  entitled 
"  Wireless  Telegraphy,"  by  Rich.ird  Kerr,  F.  G.  S., 
describing  experiments  made  in  Scotland  by  James 
Bowman  Lindsay,  who  is  said  to  have  succeeded  in 
lighting  his  room  by  electricity,  and  to  have  publicly  ex- 
hibited an  electric  lamp  in  Dundee  in  the  year  1S35. 


Referring  to  the  Nernst  method  of 
The  Hernst  Lamp,  electric  lighting  as  invented  by  profes- 
sor Walter  Nernst,  of  Gottingen.  Ger- 
many, we  pointed  out  in  a  previous  issue  that  a  great 
drawback  to  the  commercial  development  of  the  lamp  is 
the  necessity  of  heating  the  rod  before  it  will  light. 
Experience  has  proved  that  this  has  been  an  almost 
insurmountable  difficulty.  Numerous  patents  have  been 
taken  out  in  Ciermany  for  a  quick-acting,  reliable  auto- 
matic heater,  and  '.vhile  a  measure  of  success  has  been 
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attained,  the  practical  difficulties  do  not  yet  seem  to 
have  been  overcome.  We  have  read  a  brief  account  of 
the  first  commercial  application  of  this  lamp,  and  it  is 
due  to  the  inventor  to  state  that  the  claims  of  high 
efficiency  have  been  borne  out.  When  Prince  Albert  of 
Prussia  visited  the  University  of  Gottingen,  his  apart- 
ments were  lighted  with  Nernst  lamps,  and  now  the 
lamp  is  being  advertised  in  that  city  for  house  and  store 
lighting.  The  lamps  are  to  be  used  on  the  regular  iio 
volt  circuits.  A  25  c.  p.  lamp  operates  on  33  watts,  or 
1.3  watts  per  candle  power.  This  is  about  double  the 
economy  which  has  been  attained  by  the  incandescent 
lamp.  The  Nernst  lamps  thus  far  used  have  the  heater 
placed  in  close  proximity  to  the  staff,  and  consequently 
can  only  be  used  for  low  candle  power.  Another 
type  of  Nernst  lamp  has  been  invented,  however,  which 
is  designed  for  higher  candle  powers,  and  which,  it  is 
thought,  may  overcome  the  objections  above  referred 
to.  It  cannot  be  said  that  the  experiments  have  pro- 
duced results  which  give  promise  of  bringing  it  into 
general  use.  and  for  the  immediate  future  at  least  the 
present  form  of  vacuum  lamp  will  continue  in  use.  In 
this  connection  we  may  refer  to  some  statistics  of  the 
incandescent  lam.p  submitted  by  Mr.  Barstow  to  the 
Brooklyn  Institute  of  Arts  and  Sciences.  Mr.  Barstow 
pointed  out  that  the  incandescent  lamp  is  now  in  its 
twentieth  year  and  that  the  total  production  in  the 
United  States  is  about  20,000,000  per  year.  The 
different  varieties  and  forms  in  which  the  lamp  appears 
number  over  147,000.  The  price  of  the  lamp  has  been 
reduced  from  one  dollar  to  eighteen  cents  each  ;  and 
while  the  cost  today  is  but  one-fifth  that  of  twenty  years 
ago,  the  efficiency  has  been  increased  but  three  times. 


The  United  States  Treasury  Depart- 
^^Dut^abi"?^  ment  has  been  asked  to  give  its  de- 
cision as  to  the  legality  of  collecting  a 
duty  on  electricity.  The  Ontario  Power  Company  pur- 
pose generating  electric  power  on  the  Canadian  side  of 
Niagara  Falls  and  transmitting  it  across  the  border, 
where  it  will  be  utilized  for  light  and  power.  Those 
who  desire  that  a  duty  should  be  placed  on  the 
electric  current  argue  that  it  is  a  vendable  and  valuable 
product  of  manufacture,  which  can  be  easily  and  ac- 
curately measured.  On  the  other  hand,  it  is  de- 
clared that  the  electric  current  cannot  be  regarded  as 
an  "  article  "  within  the  meaning  of  the  law,  that  it  has 
no  power  to  do  work  but  only  serves  as  a  means  of 
transmitting  power,  and  that  it  is  utterly  impossible  to 
import  electricity  because  it  instantly  returns  to  its 
source.  This  question  has  alway  been  a  debatable  one. 
Some  y^ars  ago  the  Treasury  Department  of  the 
United  States  handed  out  a  decision  to  the  effect  that 
no  duty  could  be  collected.  The  Dominion  Government 
in  1893  took  an  opposite  view,  the  Controller  of  Cus- 
toms deciding  that  electricity  brought  into  Canada  from 
the  United  States  should  be  subject  to  a  duty  of  twenty 
percent.,  on  the  ground,  if  we  remember  rightly,  that 
it  was  an  "  unenumerated  manufactured  article."  The 
Electrical  Review,  in  support  of  its  contention  that  no 
duty  can  be  collected,  makes  the  following  original 
comparison  :  "  Suppose  two  pulleys,  one  on  each  side 
of  the  Niagara  river,  with  a  rope  or  belt  connecting 
them.  This  arrangement  would  transmit  power  if  one 
of  the  pulleys  is  turned.  Similarly,  while  it  was 
running  there  would  be  a  more  or  less  rapid  importation 
f  the  belt,  and  an  exactly  similar  exportation.    And  it 


could  not  be  said  with  truth  that  such  an  arrangement 
constitutes  an  importation  of  power,  for  the  power,  in 
its  applicable  form,  does  not  exist  in  transit,  but  only 
at  the  driven  pulley.  Now  this  arrangement  is  an 
exact  analogue  of  an  electrical  power  transmission." 


In  another  column   will    be    found  a 
S^'IiX'compan?.  f""""!  ^he  promoter  of  the  pro- 

posed Dodge  Telephone  Company  in 
reply  to  the  article  printed  in  our  February  number  re- 
ferring to  this  company.  This  letter  when  read  in  con- 
nection with  our  previous  article,  must  be  regarded  as 
being  a  clever  piece  of  special  pleading  rather  than  a 
clean  cut  defense  of  our  criticisms  of  the  company's 
business  methods.  For  example,  the  promoter  states 
that  the  company  has  not  decided  whether  to  apply  for 
a  Provincial  or  Dominion  charter,  and  that  the  decision 
with  regard  to  this  matter  will  largely  depend  upon  the 
number  of  applications  which  may  be  received  for  pre- 
ferred stock.  In  another  part  of  his  letter,  however, 
he  states  that  the  purpose  of  the  company  is  to  operate 
at  first  in  the  provinces  of  Ontario  and  Quebec,  and 
afterwards  through  the  Dominion.  Seeing  that  the 
company  could  not  operate  in  the  two  provinces  men- 
tioned without  a  Dominion  charter,  the  reason  given 
for  deciding  upon  the  character  of  the  charter  and  for  the 
delay  in  obtaining  a  charter  falls  to  the  ground.  We 
deny  the  contention  that  it  is  a  usual  practice 
for  the  promoters  of  a  company  to  solicit  stock  before 
a  charter  has  been  obtained  and  a  board  of  directors 
appointed.  On  the  contrary,  the  usual  course  is  to 
first  secure  a  charter,  and  second  to  appoint  a  strong 
board  of  directors  in  whom  the  public  will  have  con- 
fidence and  who  will  therefore  induce  investments  in 
stock.  If  as  the  promoter  states  a  large  number  of 
applications  for  stock  have  already  been  received,  there 
should  be  no  difficulty  in  appointing  a  board  of  directors 
and  in  publishing  their  names.  The  investing  public 
have  also  a  right  to  know  the  character  of  Mr.  Dodge's 
patents  for  which  he  is  to  be  paid  the  magnificent  sum 
of  $1 ,500,000.  As  the  fundamental  patents  on  tele- 
phone apparatus  are  public  property,  it  would  appear 
that  Mr.  Dodge's  patents  must  be  on  subsidiary  devices 
or  combinations  which  cannot  be  considered  essential 
to  the  conduct  of  the  telephone  business,  and  the  in- 
trinsic value  of  which  is  likely  to  be  far  below  the  sum 
which  the  company  propose  to  pay  to  Mr.  Dodge. 
Special  stress  is  put  upon  the  necessity  of  organizing 
the  company  in  such  a  way  as  that  competitive  com- 
panies shall  not  be  able  to  secure  control  of  the  stock, 
but  the  public  have  a  right  to  enquire  who  is  to  guar- 
antee that  Mr.  Dodge  will  not  sell  out  his  stock,  and 
thus  place  the  control  of  the  company  in  other  hands. 
Our  readers  will  observe  that  the  promoter  offers  to 
waive  the  clause  in  the  company's  prospectus  to  which 
special  objection  was  made  in  the  previous  article, 
which  gives  the  company  the  right  to  apply  to  expense 
account  the  deposits  of  applicants  for  stock,  even  in 
cases  where  their  applications  may  not  have  been  grant- 
ed. This  clause  has  evidently  been  dropped  because  it 
was  found  too  hot  to  hold,  and  we  predict  that  other 
changes  will  also  have  to  be  made  for  the  satisfaction 
and  security  of  the  public  before  the  proposed  company 
Can  successfully  establish  itself. 


Tlie  Coliimllia  Telephoiu-  i,.'.,  of  Graiui  Furies,  B.C.,  now 
operate  over  500  miles  of  liiu!.  1  liey  propose  to  oxleiul  llieir 
system  this  year  into  the  Siniiltcameen  coiinlry. 
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DISCOVERY  OF  WIRELESS  TELEGRAPHY. 

The  following  chapter,  reviewing  the  life  of  James 
Bowman  Lindsay,  who  in  his  day  made  wonderful  ex- 
periments with  electricity,  is  taken  from  a  brochure  on 
"  Wireless  Telegraphy,"  by  Richard  Kerr,  F. R. S  : 

JAMES  BOWMAN  LINDSAY. 
Born  1799  :  Ditd  1862. 
In  giving  an  account  of  any  discovery  or  invention,  it  is  but 
right  to  give  honor  to  whom  honor  is  due.  Therefore  we  cannot 
refrain  from  paying  a  tribute  to  the  memory  of  the  man  who,  in 
these  islands  at  least,  was  the  first  to  suggest  a  method  of  signal- 
ling across  space  without  intervening  wires.  Not  only  did  Lind- 
say suggest,  he  also  carried  out  successful  experiments  in  proof 
of  his  theories. 

It  would  not  be  easy  to  name  a  greater  genius  than  James 
Bowman  Lindsay,  nor  a  more  noble  character.  Certainly  few, 
if  any,  have  accomplished  so  much  in  a  life-time  of  penury.  All 
his  life  long  he  must  have  pinched  himself  to  the  utmost  limits  in 
order  to  purchase  materials  for  his  numerous  experiments.  He 
worked,  and  worked  alone,  on  the  borders  of  starvation.  He  had 
no  house  ;  only  one  room  could  he  afford,  but  that  one  room  had 
in  it  more  than  any  palace  in  the  kingdom.  It  was  lit  up  by  an 
electric  light  of  his  own  installation  in  the  year  1835.  It  is  difficult 
to  realize  that  sixi y-three  years  ago  a  room  could  have  been  so 
illuminated.  That  same  room  was  famous  for  other  reasons.  It 
was  here  he  wrote  several  of  his  works,  and  that  portion  of  his 
dictionary  in  filly  different  languages,  which,  in  his  own  hand- 
writing, is  in  a  glass  case  in  the  Dundee  Museum. 

When  I  saw  that  manuscript,  and  the  vision  of  his  life  struggle 
passed  in  a  moment  through  my  mind,  I  removed  my  hat  in  rever- 
ence for  the  memory  of  that  poor  but  rich  linguist  of  Dundee.  A 
short  account  of  what  he  accomplished  under  enormous 
difficulties  will  be  acceptable  now  that  telegraphy  without 
wires  is  occupying  so  much  attention. 

James  Bowman  Lindsay  was  born  in  1799  at  Carmylie,  and  was 
taught  weaving,  and  from  earliest  youth  he  endeavored  to  educate 
himself.  In  182  t  he  entered  St.  Andrews  as  a  student,  working 
at  his  trade  during  the  college  recess.  In  1829  he  was  appointed 
lecturer  and  teacher  at  the  Watt  Institution,  Dundee.  After  finish, 
ing  his  arts  course,  he  became  a  divinity  student,  but  never  took 
license.  In  1841  he  was  appointed  teacher  in  Dundee  prison  at 
a  salary  of  fifty  pounds.  He  was  a  diligent  student  of  science, 
made  many  discoveries,  and  published  many  works.  It  was 
possible  that  he  was  the  first  to  use  electric  light.  Not  only 
did  he  succeed  in  lighting  his  one  room  in  183-5,  '^^  publicly 
exhibited  an  electric  lamp  that  same  year  in  Dundee.  In  1845  he 
suggested  the  possibility  of  extending  the  electric  telegraph  to 
America.  In  1853  he  maintained  that  it  was  possible  to  establish 
electrical  communication  through  water  without  connecting  wires. 
In  1854  he  patented  this  invention.  That  same  year  he  conducted 
experiments  in  London  and  at  Portsmouth,  where  he  successfully 
telegraphed  without  wires  across  water  500  yards  wide.  In  1S59 
he  telegraphed  in  this  manner  across  the  river  Tay  at  Glencarse, 
where  it  is  about  half  a  mile  wide,  and  read  a  paper  on  this  sub- 
ject before  the  British  association  assembled  at  Aberdeen. 

In  presence  of  the  members  he  conducted  experiments  at  Aber- 
deen docks,  which  successfully  proved  thecorrectnessof  his  theories. 
During  the  last  two  or  three  years  of  his  life  he  had  a  pension  of 
one  hundred  pounds  granted  by  the  Queen  on  the  recommendation 
of  Lord  Derby.  In  his  experiments  Lindsay  was  very  successful 
but  it  is  a  matter  of  doubt  whether  his  suggestion  as  to  signalling 
to  America  would  have  met  with  success,  even  if  facilities  had 
been  gi anted  for  the  trial.  At  the  same  time,  it  is  hardly  fair  to 
condemn  the  suggestion  in  the  absence  of  the  man.  The  genius 
of  the  mind  that  could  invent  wireless  telegraphy,  and  the  indomit- 
able energy  that  could  encounter  the  labour  of  writing  a  dictionary 
in  fifty  languages,  cannot  easily  be  set  aside  or  even  deemed  in 
error  ;  we  do  not  know  all  the  resources  that  were  behind  the 
suggestion.  That  his  was  a  prescient  mind  also  will  be  seen  in 
the  remarkable  words  inserted  in  the  advertisement  announc- 
ing the  opening  of  his  science  classes,  which  appe  in  the 
Dundee  Advertiser  of  April  11,  1834:  "Houses  and  towns  will  in  a 
short  time  be  lighted  by  electricity  instead  of  gas,  and  heated  by  it 
instead  of  coals,  and  machinery  will  be  wrought  by  it  instead  of 


sleam,  all  at  a  trifling  expense."    Fancy  all  this  foretold  sixty-four 
years  ago.    Some  of  Lindsay's  experiments  were  made  in  the 
presence  of  a  turnkey  of  the  gaol  and  a  young  friend  who  is  now  a 
venerable  old  gentleman,  highly  respected  in  Dundee.    This,  friend, 
Mr.  Louden,  sr.,  tells  me  that  Lindsay  would  station  them  on  one  side 
of  the  Tay,  requesting  them  to  watch  carefully  the  needle  he  had 
placed  in  position,  and  to  note  how  it  moved.    He  would  then  insert 
his  plates  in  the  water  on  their  side  of  the  river,  and  crossing  o\er 
to  the   opposite   side,  would  complete  his  arrangements.  His 
battery,  containing  twent)'-four  Bunsen  cells,    would  be    set  in 
action.    Later   on    Lindsay  would    return,    and  question  them 
eagerly  as  to  the  behaviour  of  the  needle.    The  different  move- 
ments to  the  right  and  left  would  be  noted,  and,  on  comparing 
them  with  the  messages  he  had  sent  from  the  other  side,  he  was 
perfectly  satisfied  he  had  accomplished  telegraphy  without  con- 
tinuous wires.    He  would  then  return  to  his  little  room  as  happy 
as  possible.    It  is  comtorting  to  know  that  the  studious  Lindsay, 
with  all  his  poverty,  got  some  satisfaction  and  joy  in  this  life. 
Nowadays  we  can  purchase  batteries  and  wires  and  all  electrical 
appliances  at  a  moderate  cost,  and    every   detail    ready  for 
immediate  service.    It  was  not  so  in  Lindsay's  day.    He  bad 
to  make  up  his    cells,    and    possibly   to   coat   and  otherwise 
insulate  his  wires.    Mr.  Louden  knows  that  Lindsay  had  10  make 
his  own  intensity  coils,  and  he  tells  me  that  one  particular  coil  used 
in  his  earlier  experiments  was  4^  feet  long  and  contained  five  miles 
of  wire.    Think  of  it.    Think  of  the  cost,  and  where  the  money  was 
to  come  from.    Think  of  the  patience  of  the  man  with  primitive 
and  limited  appliances.    The  modern  experimenter  in  eleciricily 
has  no  difficulties    compared  with  those  combated  by  Lindsay. 
Besides,  in  Lindsay's  case,  more  wire,  more  acids,  more  meials, 
ment  less  food,  less  new  clothes,  less  comforts  of  all  kinds.  Before 
looking  into  this  remarkable  room  of  his — which  if  now  exist ing^ 
would  be  a  sacred  spot  to  the  scientific  mind  of  to-day — let  us 
refer  once  more  to  his  practical  experiments.    One  of  the  first 
demonstrations   of   his  theories  took  place  at  Earl  Gray  dock, 
Dundee,    in  presence  of  many   men  of  science.      He  immersed 
seperarale  plates  in  each  side  of  the  dock,  and  transmitted  mes- 
sages with  ease  and  accuracy.    Going  to  a  wider  expanse  of 
water,  he  repeated  his  experiments  across  the  Tay  at  Dundee 
and  Woodhaven,  where  the  river  is  nearly  two  miles  wide.  Thehe 
wonderful  experiments  were  the  chief  topic  of  conversation  at 
that  time  in  Dundee,  but  nothing  was  done  to  give  them  a  practi- 
cal bearing.    This  was  not  Lindsay's  fault.    The  business  of  the 
philosopher  is  to  find  out  the  mysterious  forces  in  Nature,  and 
simply  to  indicate  their  application.    It  remains  for  other>,  who 
have  the  necessary  capital  and  practical  ability,  (o  adopt  the  ideas 
and  suggestions  and  to  shape  them  to  a  useful  result.    The  philo- 
sopher's part  was  done  and  well  done.     If  the  term  "philosopher  " 
dees  not  apply  to  Lindsay,  it  never  applied  to  any  man.    How  is 
it  that  there  is  no  memoir  to  this  man's  life  and  doings  ?  Where 
is  the  statue  to  his  memory  in  Dundee  ?    I  have  seen  statues  in 
large  cities  to  the  memory  of  men  not  worth  remembering — men 
who  rose  to  fame  on  other  men's  shoulders  ;  men  who,  in  point  of 
morality  and  genuine  worth,  were  not  fit  to  enter  his  little  rix>m, 
or  to  polish  poor  old  Lindsay's  boots.    But  if  Lindsay's  wishes 
could  be  ascertained,  he  would  ask  for  no  statue.    It  is  more  than 
probable  he  would  suggest  a  large  lecture  hall,  to  which  the  public 
could  have  free  access  to  hear  unfolded  the  grand  mysteries  of 
Nature,  to  the  study  of  which  his  own  life  w-as  devoted.  IXtubi- 
less  the  time  will  come  when  the  people  of  Dundee  will  do  their 
duty,  and  honor  themselves  by  honoring  the  memory  of  Lindsay. 
Few  men  who  ever  saw  light  on  these  islands  of  ours  so  completely 
ignored  self  on  behalf  of  science,  or  with  so  much  earnestness  of 
purpose  have  struggled  against  |>overty  and  accomplished  so  much  ; 
for  it  must  be  borne  in  mind  that  "Lindsay's  work  as  a  linguist 
was  as  remarkable  as  his  scientific  discoveries,  and  would  have 
made  a  reputation  for  him  rivalling  that  of  Mezzofanti.  " 

But  we  have  not  yet  peeped  into  those  famous  rooms  of  his. 
Sir  W.  C.  Leng  writes  :  "James  Lindsay  the  learned  Carmylie 
weaver,  died  while  I  was  in  Dundee,  1862.  His  rooms  (twii  rooms 
now  that  he  had  a  pension)  on  a  flat  near  the  harbor,  were  walled 
round  with  books,  and  had  stacks  of  books  on  the  floor.  His 
great  work  in  manuscript — a  dictionary  of  twenty-six*  languages, 
lay  arrested  by  death  on  the  table. 

"He  had  got  a  volume  of  ponderous  bulk,  and  had  ruled  it  in 
narrow  lines  across  and  across,  so  as  to  allow  of  the  cquix  aleni  of 
each  word  being  written  in  m.-»nv  languages,  in  a  small  hand,  on 
the  same  line  as  the  original.  Very  pathetic  was  the  testimony 
borne  by  th.it  book  to  the  old  man's  ambition  to  leave  something 
monumental  behind  him,  and  the  manner  in  which  his  hand  had 
been  stopped  in  the  midst  of  his  labors." 

*lt  was  a  dictionary  of  tifty  languag«s.— R.  K. 
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THE  DODGE  TELEPHONE  COMPANY  OF  CANADA. 

T.)  the  Editor  of  the  Ei.extkical  News  : 

Sir, — We  observe,  not  without  some  degree  of  satisfac- 
tion, that  the  prospectus  of  the  proposed  Dodge  Telephone 
Company  of  Canada,  Limited,  has  received  attention  at  the  hands 
of  your  editorial  department  in  the  February  number  of  your 
Journal  ;  and  in  reply  to  your  criticisms,  which  we  will  endeavor 
to  take  up,  point  by  point,  as  closely  as  may  be  possible  under 
the  circumstances,  beg  to  submit  the  following  statements: 

We  believe  it  is  not  at  all  unusual  for  companies  of  a  broadly 
public  character  to  solicit  subscriptions  for  their  stock,  prior  to 
the  work  of  organization  being  entirely  completed.  And  there 
exists  some  excellent  reasons  in  their  particular  instance  for 
deferring  for  a  time  this  important  step.  In  the  first  place,  the 
proposed  company  can  procure  incorporation  under  two  different 
joint-stock  company  acts — the  Dominion  and  the  Provincial.  The 
chances  are  certainly  at  present  all  in  favor  of  Dominion  incor- 
poration ;  but  a  good  deal  will  depend  upon  the  total  amount  of 
the  8  per  cent,  preferred  stock,  which  will  be  taken  up  and 
accepted  during  the  next  three  or  four  months.  We  desire  to 
proceed  surely  and  at  the  same  time  very  cautiously  ;  and  if  a 
sufficient  quantity  of  this  stock  is  placed  within  a  few  months 
hence  in  hands  perfectly  satisfactory  to  the  management,  a 
Dominion  charter  will  certainly  be  obtained.  Moreover,  we  are 
advised  that  it  may  be  advisable  to  apply  either  to  the  Dominion, 
or  to  the  Local  Legislature — which  will  depend,  of  course,  upon 
the  particular  Act  that  will  be  chosen  for  our  purposes— for  certain 
special  legislation,  that  may  be  desirable,  if  not  absolutely 
necessary,  in  our  interests. 

With  regard  to  the  issue  of  the  prospectus  before  the  Provisional 
Board  of  Directors  was  filled  up,  we  may  simply  say  that  we  are 
extremely  anxious  to  select  a  Provisional  Board  having  the  very 
widest  and  most  representative  character  possible,  and  this  work 
has  as  yet  not  been  finished  ;  still  we  hope,  withm  a  very  short 
period  of  time,  to  be  able  to  place  before  the  public  a  Board 
whose  composition  will  be  equally  satisfactory  both  to  ourselves 
and  to  the  investing  public. 

With  regard  to  the  holding  back  of  a  very  large  block  of,  and  a 
controlling  interest  in,  the  Stock,  we  can  give  several  reasons, 
which  we  consider  ample  justification  for  the  adoption  of  this 
policy. 

In  the  first  place,  it  is  no  secret  at  all  among  those  conversant 
with  the  manipulation  that  frequently  occurs  in  connection  with  the 
launching  of  such  enterprises,  that  such  an  active  competition  as 
is  intended  in  this  case-which  competition  is  further  certainly  in  the 
very  best  interests  of  the  general  public-could  be  prevented  in  the 
easiest  possible  manner  by  the  simple  expedient  of  securing  sub- 
scriptions for  a  controlling  interest  in  the  stock  of  the  company. 
This  plan  was  successfully  adopted  a  few  years  ago  in  Montreal, 
and  the  principal  promoter  in  the  present  company  was  still  more 
recently  foiled  in  his  plans  in  New  England  by  a  somewhat  similar 
subterfuge.  And  he  thought  that  in  this  very  instance  he  had 
the  greater  reason  to  complain,  in  view  of  the  fact  that  he  was 
sold  out  by  intimate  friends,  whom  he  had  benefitted,  and  who 
would  have  been  benefited  in  still  greater  degree  by  the  continu- 
ation of  the  system  which  he  had  been  chiefly  instrumental  in 
calling  into  active  existence. 

Now  it  may  be  well  to  state  at  this  point,  and  in  the  most  em- 
phatic manner,  that  the  promoters  of  this  company  have  but  one 
object  in  view  in  bringing  the  claims  of  this  projected  telephone 
company  before  the  public — the  establishment  upon  a  permanent 
basis  of  a  strong  independent  telephone  company  to  operate,  first, 
in  and  between  the  large  cities  of  the  Provinces  of  Ontario  and 
Quebec, and  afterwards  throughout  the  remaining  suitable  parts  of 
the  Dominion.  We  find  an  impression  prevailing  in  some  quarters 
that  it  is  in  the  plans  of  the  promoters  to  sell  out  eventually  to  the 
existing  company,  but  there  is  absolutely  no  ground  whatever  for 
such  a  report,  which  may  well  have  been  put  in  circulation  by  in- 
terested parties.  However,  enough  has  happened  elsewhere  in  the 
United  States  to  give  color  to  such  rumors,  although  the  results 
prove  with  equal  force  that  the  existing  company  eagerly  lakes  ad- 
vanage  of  every  available  opportunity  for  clfoclually  extinguishing 
opposition  by  a  purchase.  The  controlling  interest  simply  in  the 
Detroit  and  New  State  Independent  Telephone  Companies,  for 
instance,  recently  cost  that  organization  $1,245,000.  The  capi- 
talization in  question  amounted  to  $2,500,000,  of  which  some 
$1,400,000  was  paid  up. 

The  common  stock  in  the  proposed  Dodge  Telephone  Company 
represents  in  addition  compensation  to  Mr.  Dodge  for  his  patented 
improvements  in  telephone  instruments  and  practice,  which  will 
be  found  to  be  possessed  of  unusually  great  value,  while  a  por- 


tion, as  is  not  all  uncustomary  in  the  case  of  company  flotation, 
may  be  used  in  the  shape  of  promotion  stock.  The  subscribers  to 
the  8  per  cent,  preferred  stock  will  however  be  in  no  way  preju- 
diced in  regard  to  these  matters,  as  they  will  have  an  undoubted 
first  lien  to  the  extent  of  eight  per  cent,  per  annum  upon  the 
profits  earned.  And  as  you  are  doubtless  aware,  telephone  pro- 
positions have  been  found  to  be  very  profitable  enterprises. 

Finally  we  may  say  that  there  is  no  intention,  and  never  has 
been  any  intention,  on  the  part  of  the  promoters  of  this  company 
to  retain  any  part  whatever  of  any  subscription  for  stocks,  which 
subscription  has  not  been  accepted  by  the  Directorate.  How- 
ever, as  many  people  appear  to  read  the  clause  in  question  in  a 
similar  light,  and  as  there  is  now  no  question  whatever  of  the 
successful  flotation  of  the  company  upon  the  scale  desired  by  the 
projectors,  we  have  not  the  slightest  objection  to  drop  altogether 
this  particular  clause,  which  would,  of  course,  in  that  event  be 
wholly  inoperative  under  any  circumstances  whatever.  We  have 
no  wish  to  bring  into  life  utterly  useless  bugbears,  on  which 
hostile  influences  will  naturally  seize,  in  the  hope  of  doing  some 
mischief,  even  though  they  do  not  succeed  in  their  main  design — 
the  complete  extinction  of  opposition  in  the  great  Canadian  field. 

And  you  will  be  rejoiced  to  learn,  in  answer  to  the  concluding 
portion  of  your  editorial  criticism,  that  many  applications  for 
stock  have  been  already  received,  and  that  the  future  prospects 
of  the  company  are  all  in  all  of  the  most  satisfactory  possible 
character.    I  am. 

Yours  very  truly, 

J.  A.  MacMurtry. 


THE  BELL  TELEPHONE  COMPANY. 

The  anntial  meeting  of  the  Bell  Telephone  Company  was  held  in 
Montreal  on  February  22nd.  A  very  satisfactory  report  of  the 
year's  business  was  presented.  The  total  revenue  from  exchanges, 
long  distance  lines,  private  lines,  etc.,  amounted  to  $1,456,682, 
and  the  expenditure  $1,103,375,  leaving  a  net  revenue  for  the  year 
of  $353,307.  The  statement  showed  the  plant  and  patents  on 
December  31st,  1899,  to  be  valued  at  $5,244,436.33.  The  annual 
statement  was  in  part  as  follows  :  2841  subscribers  have  been 
added  during  the  year,  the  total  nimiber  of  sets  of  instruments 
now  earning  rental  being  34,923.  The  company  now  owns  and 
operates  343  exchanges  and  450  agencies  ;  1686  miles  of  wire 
have  been  added  to  the  long  distance  system  in  1899;  of  these  318 
miles  are  in  the  Ontario  department  and  1368  are  in  the  eastern 
department.  The  long  distance  lines  now  owned  and  operated 
by  the  company  comprise  18,920  miles  of  wires  on  6,229  miles  of 
poles.  Since  the  last  report,  the  building  in  London  has  been 
completed,  a  building  has  been  erected  in  Parkdale,  and  a  build- 
ing for  the  stores  department  has  been  erected  on  Mountain 
street,  Montreal,  all  of  which  have  been  paid  for. 

The  report  was  unanimously  adopted  and  directors  elected  as 
follows  :  C.  F.  Size,  Robert  Mackay,  John  E.  Hudson,  Robert 
Archer,  Wm.  R.  Driver,  Hugh  Paton,  Charles  Cassils,  and  Thos. 
Sherwin. 


SHORT  CIRCUITS. 

The  New  Brunswick  Telephone  Co.  have  decided  to  build  a  line 
next  summer  between  St.  John  and  St.  Stephen,  N.  B.  The  com- 
pany will  in  the  spring  commence  the  proposed  line  between  Fred- 
ericton  and  Chatham. 

The  Union  Telephone  Co.,  of  Musquodoboit,  N.  S.,  at  their 
annual  meeting  last  month,  elected  officers  as  follows  :  President, 
Edgar  Archibald  ;  vice-president,  James  Annand  ;  secretary- 
treasurer,  H.  C.  Taylor. 

The  Nova  Scotia  Telephone  Co.  are  considering  the  advisa- 
bility of  extending  their  long  distance  service  from  Halifax  to 
Sydney,  C.  B.  It  is  understood  that  the  expenditure  would  be 
about  $50,000,  a  large  proportion  of  which  would  be  spent  in 
making  cable  connection  across  the  straits  of  Canso.  Mr.  C. 
Harris  of  Halifax,  is  manager  of  the  company. 

The  annual  meeting  of  the  Montreal  Telephone  Co.  was  held  in 
Montreal  January  iith  last.  The  annual  report  showed  the  total 
assets  of  the  company  to  be  $2,267,81 1 ,  divided  as  follows  :  Tele- 
graph cables,  $33,487  ;  offices  and  equipment,  $212,500  ;  real  es- 
tate, $279,946  ;  and  cash,  other  real  estate,  amounts  receivable, 
etc.,  $1 15,988.  The  excess  of  assets  over  shareholders'  capital 
was  stated  to  be  $151,823,  and  the  contingent  fund  $7,548.  There 
were  declared  during  the  year  four  quarterly  dividends  of  two  per 
cent,  each,  n  very  satisfactory  showing.  The  old  board  of  direct- 
ors was  unanimously  reelected,  and  at  a  meeting  of  directors  Mr. 
Andrew  Allan  was  again  elected  to  the  presidency. 
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THE  LACHINE  RAPIDS  COMPANY. 

The  annual  meeting  of  the  Lacliine  Rapids  Hydraulic  and  Land 
Co.  was  held  about  two  weeks  ago.  The  report  of  the  directors 
stated,  according  to  the  local  press,  that  notwithstanding  the  fact 
that  since  the  last  annual  meeting  further  discounts  had  been 
allowed  to  customers,  the  company  was  firmly  established  on  a 
paying  basis.  During  the  year  the  expenditure  authorized  on 
capital  account  was  $413,709,  this  representing  improvements  at 
the  rapids  and  machinery  ordered  but  not  yet  delivered.  The 
two  1,000,000  gallon  fire  pumps  had  been  completed,  and  steam 
pipes,  with  hose,  etc.,  provided  and  installed.  Two  of  the  four 
generators  ordered  in  1898  were  delivered  and  put  in  service. 
There  were  at  present  on  the  company's  circuits  493  transformers, 
with  a  total  capacity  of  66,740  sixteen  candle-power  lamps.  The 
net  increase  in  incandescent  lamps  connected  to  the  circuits 
during  the  year  amounted  to  16, 1 14,  showing  a  total  of  56,249 
lamps  connected.  The  total  amount  of  current  sold  as  power 
amounted  to  1,954  horse-power,  being  an  increase  of  1,030  horse- 
power during  the  year. 

The  report  stated  that  several  extensions  to  the  underground 
system  of  the  company  had  been  made,  and  in  this  connection  the 
directors  referred  to  the  advantages  of  the  underground  system. 
Since  its  installation  there  had  not  been  a  single  accident  or  inter- 
ruption. The  financial  statement  showed  the  gross  revenue  lor  the 
year  to  have  been  $164,834.78,  and  the  operating  expenses  S72,- 
798.10.  After  paying  interests  on  bonds,  a  net  profit  of  $69, 1  28.- 
04  was  shown. 

The  directors  were  re-elected,  and  at  a  subsequent  meeting  they 
elected  officers  as  follows  :  G.  B.  Burland,  president  ;  Alexander 
Fraser,  vice-president  ;  VV.  McLea  Walbank,  managing  director; 
Robert  White,  secretary-treasurer. 

The  case  of  Wm.  Dwyer  against  Frothingliam  &  Workman  for 
having  had  his  arm  paralysed  by  an  electric  wire  used  for  an 
incandescent  lamp  in  the  factory  of  the  defendants,  and  from 
which  the  globe  had  been  removed,  has  been  amicably  settled 
by  the  defendants  consenting  to  pay  $600  damages  and  costs. 
The  man  had  to  be  taken  to  the  hospital,  where  an  operation  was 
performed  on  his  ai  m. 

A  Mrs.  Price  appeared  a  few  days  ago  before  the  Socielj'  for 
the  Protection  of  Women  and  Children  and  made  application  for 
funds  to  enable  her  to  sue  for  compensation  on  account  of  her 
husband  being  killed  by  electricity.  She  was  informed  by  Mr. 
Marshall,  the  secretary,  that  this  did  not  come  within  the  scope 
of  the  Society.  The  above  no  doubt  refers  to  a  case  which  hap- 
pened in  this  city  lately,  where  an  operator  at  the  incinerator  was 
employ  ed  on  top  of  a  heap  of  rubbish  outdoors  in  cleaning  out 
some  sort  of  melting  pot  or  crucible  with  the  aid  of  a  long  iron 
rod.  The  sediment,  whatever  it  was,  being  evidently  stubborn, 
he  raised  his  rod  to  take  a  more  forcible  blow,  with  the  result  that 
the  upper  end  of  the  rod  crashed  into  an  arc  light  which  was  sus- 
pended above  and  which  was  on  a  constant  current  direct  current 
circuit.  The  man  dropped  at  once  and  was  shortly  pronounced 
dead. 

The  premises  being  built  by  the  Estate  Mclntyre  on  the  site  of 
the  old  Greenshields  warehouse,  corner  of  Victoria  Square,  and 
which  were  destroyed  by  fire  about  a  year  ago,  are  being  wired 
for  enclosed  type  arc  lamps,  also  for  several  incandescent  drop 
lights  by  the  Montreal  Electric  Co.  This  construction  firm  are 
using  for  the  first  time  in  Montreal  the  Greenfield  flexible  metallic 
conduit  as  manufactured  by  the  Sprague  Electric  Co. ,  of  \e\v 
York,  they  deeming  it  most  suitable  for  use  in  the  peculiar  floor 
construction  (fire-proof)  being  placed  in  this  building. 

Messrs.  Fred.  Thomson  &  Co.  had  a  small  fire  on  thoir  premises 
recently,  damage  being  done  to  the  extent  of  $1,500,  covered  by 
in'iurance.  As  an  offset  to  the  daily  papers  I  would  state  posi- 
ttvely  that  the  fire  was  due  to  the  deadly  "  stove,"  which  got 
overheated. 


The  Bathurst  Power  Co.,  of  Bathurst,  N.  B.,  is  seeking  incor- 
poration, to  build  dams  and  operate  electric  and  steam  plants  on 
the  Nepisguit  and  Tetegoiichc  rivers,  in  New  Brnnswick. 


Correspondence. 


THE  RECENT  ACCIDENT  IN  MONTREAL. 

Ottawa,  Ont.,  March  3rd,  1900. 
Editor  Canadian  Electrical  News  : 

Dear  Sir, — In  the  February  r  umber  of  your  journal  appeared 
an  editorial  commenting  upon  an  accident  in  Montreal,  resuhing 
in  the  death  of  Mr.  Alphonse  Girouard.  This  matter  was  brought 
up  for  discussion  at  the  last  meeting  of  Couit  Elektron  I.  O.  F., 
which  is  a  Court  of  the  Independent  Order  of  Foresters  in  Ottawa 
composed  of  persons  engaged  in  the  electrical  business.  The 
undersigned  was  instructed  to  write  j-ou  concerning  part  of  the 
aforementioned  editorial,  which  is  to  the  effect  that  "  in  order  to 
permit  of  the  accident  the  inside  wiring  must  have  been  grounded.' 
It  was  the  unanimous  opinion  of  those  present  at  the  above  meet- 
ing that  had  the  inside  wiring  been  subject  to  a  good  "ground," 
the  accident  could  not  have  happened,  as  the  current  would  take 
the  much  easier  path  at  the  grounding  of  the  wires  rather  than 
through  the  body  of  deceased. 

As  such  accidents  may  materially  effect  a  large  portion  of  the 
electrical  business,  it  is  thought  that  this  matter  should  not  be  let 
drop  until  thoroughly  discussed  and  fully  in\ estigated,  and  to  (his 
end  a  further  argument  on  the  subject  would  not  be  amiss. 

Yours  truly, 

Edml  ND  J.  O'Reilley. 
[An  expression  of  opinion  from  the  electrical  fralernil)-  on  Ihe 
above  subject  is  solicited. — The  Editor.) 


PERSONAL, 

Mr.  A.  T.  Smith,  superintendent  of  the  Bell  Telephone  Cooi- 
pany,  has  transferred  his  headquarters  from  Kingston  to  Toronto. 

Mr.  Stanley  Shepard,  superintendent  of  the  Vallex  field  Electric 
Company's  power  house  at  Vallev  field,  (^ue.,  has  accepted  a 
more  lucrative  position  in  Rio  de  Janerio,  South  .America. 

Mr.  J.  S.  Grant,  chief  engineer  of  the  civic  electric  light  plant 
of  New  Westminster,  B.C.,  has  tendered  his  resignation.  A  suc- 
cessor has  been  ap|X)inted  in  the  person  of  Mr.  J.  J.  Healey. 

.Mr.  Frank  Jackson,  a  student  in  Ihe  engineering  department  at 
Queen's  L'niversily,  Kingston,  has  received  sn  appointment  in 
the  office  of  the  Canadian  General  Electric  Company  at 
Peterboro. 

Mrs.  Black,  mother  of  Mr.  Geo.  Black,  manag-er-  at  Hamilton 
of  the  Great  Xorth-Weslern  Telegraph  Company,  died  in  that 
city  a  fortnight  ago.  The  deceased  was  born  in  AuchterarJer, 
Scotland,  and  was  ninety-one  years  of  age. 

Mr.  P.  Bowler,  citj'  electrician  of  New  Westminster,  B.C.,  has 
resigned  his  position,  and  has  been  succeeded  by  Mr.  Thos. 
Proctor,  of  Fort  William,  Ont.  Mr.  Proctor  was  for  a  number  of 
years  electrician  on  the  steamer  Empress  of  India,  and  also  acted 
in  that  capacity  for  the  North  British  Railway. 


HOW  HE  WON  SUCCESS. 

.A  prominent  technical  journal  in  a  recent  issue  contained  a 
pithy  paragraph  answering  an  eastern  daily  which  referred  dis- 
paragingly to  correspondence  instruction.  A  reader  wrote  a 
letter  thanking  the  editors  for  their  stand  and  stating  that  he 
owed  his  success  largely  to  a  course  in  a  correspondence  institu- 
tion. This  is  the  case  of  hundreds  of  men  to-day.  Never  in  the 
liistor}'  of  the  world  has  the  poor  but  ambitionus  man  had  such 
opportunities  as  are  presented  to  him  to-day.  It  is  the  lack  of 
technical  training  that  keeps  bright  young  men  down.  Few  can 
attend  college  ;  they  are  compelled  to  work  every  day.  But  now 
anyone  can  have  a  private  instructor.  The  corres|H>ndence  insti- 
tution goes  to  him  at  his  convenience. 

There  is  no  boy  so  \yoor  but  he  could  manage  to  pay  Ihe 
moderate  charge  of  the  .American  School  of  CorresjH^ndence,  situ- 
ated at  the  famous  seat  of  leaniing,  Boston.  .\  carefiil  inspection 
of  the  school's  attractive  instruction  |>apers  convince  one  of  the 
painstaking  thoroughness  and  accuracy  which  distinguishes  the 
work  of  this  New  England  institution.  The  school  is  chattered 
by  the  Commonwealth  of  Massachusetts,  and  enjoys  Ihe  respect 
and  confidence  of  thousands  of  earnest  students  throughout  the 
United  States.  The  instructors  are  all  graduates  of  leading 
scientific  schools  and  have  had  valuable  exfieriencc  along  engi- 
neering lines.  The  beiii  fit  to  the  student  of  this  exj>ert  supcr\ision 
cannot  be  overestimated. 
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DOUBLE  CURRENT  GENERATERS  AND  ROTARY 
CONVERTORS. 

In  the  operation  of  street  railway  systems,  double  current 
g'enerators  and  rotarj'  converters  promise  to  form  an  important 
part  of  the  station  equipment  in  the  future.  The  Westinghouse 
Electric  &  Manufacturing-  Co.,  of  Pittsburg,  Pa.,  have  recently 
supplied  several  machines  of  the  above  types  for  street  railway 
work.  The  double  current  generators  installed  by  the  Metropoli- 
tan Railway  Co.,  of  Toronto,  were  described  in  a  recent  issue  of 
the  Electrical  News.  On  this  page  we  give  illustrations  of  a 
600  k.w.  double-current  generator  installed  for  the  Quebec  Mont- 
morency &  Charlevoix  Railway  by  Messrs.  Ahearn  &  Soper,  of 
Ottawa,  Canadian  agents  for  the  Westinghouse  Co.  This  ma- 
chine is  direct  connected  to  a  water-wheel,  receiving  power  from 
the  Montmorency  Falls,  and  operates  at  a  speed  of  286  revolutions 
per  minute.    It  has  28  poles,  and  delivers  direct  current  at  550 


convertors  whenever  desired.  This  is  done  by  cutting  off  the 
shaft  and  by  the  addition  of  a  starting  motor.  'The  rotating  part 
of  the  starting  motor  is  pressed  upon  the  armature  shaft  of  the 
rotary. 

It  is  claimed  tliat  to  gain  the  best  results  with  double  current 
generators  it  is  necessary  that  they  be  operated  at  a  high  speed 
to  avoid  a  multiplicity  of  poles.  For  this  reason  they  are  especially 
well  adapted  for  direct  connection  to  water  wheels.  The  greater 
flexibility  afforded  to  a  station  by  the  use  of  double  current 
generators  is  almost  certain  to  bring  them  into  general  use 
for  both  railway  and  lighting  circuits.  Since  they  are  able  to 
deliver  their  regular  output  as  either  direct  or  alternating  cur- 
rent, or  a  part  of  each  at  a  low  voltage,  the  direct  current 
is  at  once  available  for  use  on  the  three  wire  systems  without 
passing  through  any  auxiliary  machinery,  aud  the  alternating 
current,    although    not    suitable  for  service  at  a  distance  on 


Views  of  600  k.w.  Double  Current  Generator — Quebec,  Montmorency  and  Charlevoix  Railway. 


volts  and  two-phase  alternating  currents  at  8,000  alternations  and 
about  400  volts.  It  will  carry  its  full  rate  of  load  on  either  end,  or 
if  will  divide  the  load  of  direct  and  alternating  current  in  any  pro- 
portion that  may  be  required.  The  direct  current  is  fed  into  the 
railway  line  adjacent  to  the  station  and  the  alternating  current  is 
transmitted  at  a  high  voltage  to  a  sub-station  some  distance 
away. 

The  Westinghouse  Company  have  supplied  for  the  Third  Avenue 
Railroad  at  New  York,  six  of  the  largest  rotary  converters  yet 
constructed,  having  ten  poles  and  operating  at  300  revolutions 
per  minute.  Four  of  these  are  now  being  used  as  double  current 
generators.  They  have  large  over-load  capacities,  so  that  when 
working  under  full  load  continuously  there  is  very  slight  rise  in  tem- 
perature. These  machines  arc  rope  driven  from  horizontal  steam 
engines,  direct  current  being  taken  from  the  commutators  at  550 
volts  for  feeding  (he  railway  circuits,  and  from  the  collector  rings 
are  taken  alternating  currents  at  approximately  350  volts.  From 
this  pressure  these  latter  currents  are  raised  by  means  of  step-up 
transformers  and  transmitted  to  the  129th  street  station  to  operate 
a  similar  machine  now  used  as  a  1,000  k.w.  Westinghouse  conver- 
ter.   These  double  current  generators  can  be  changed  to  rotary 


account  of  its  low    voltage,  can    be   raised  by  transformers. 

It  is  pointed  out  also  that  storage  batteries  may  be  very  advan- 
tageously used  in  connection  with  double  current  generators, 
either  to  increase  direct  current  capacity  at  time  of  maximum 
load,  or  to  supply  the  entire  output  of  both  direct  and  alternating 
currents  at  time  of  minimum  load,  and  to  regulate  the  station 
pressures  for  l)olh  the  direct  and  alternating  current  at  any  load. 


At  a  meeting  of  the  city  council  of  Moncton,  N.  H.,  it  was  de 
cided  to  take  steps  lo  compel  the  Moncton  Street  Railway  Co.  to 
operate  its  road  within  six  months  or  take  up  the  rails. 

It  is  understood  that  an  agreement  has  been  reached  by  which 
;in  electric  railway  will  be  constructed  in  the  town  of  Woodstock, 
Onf.  Mr.  J.  C.  Wallace,  representing  the  promoters,  states  that 
cars  will  be  rinining  in  six  months. 

The  Lulu  Island  Railway  Co.,  of  New  Westminster,  B.C.,  have 
decidtd  lo  build  an  electric  tramway  from  Granville  street,  Van- 
couver, to  a  point  on  the  north  arm  of  the  Fraser  river.  It  is  also 
contemplated  to  build  a  branch  from  New  Westminster  to  the 
North  Arm  False  Creek  line,  making  about  13  miles  new  road. 
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THE  GASOLINE  ENGINE. 

Bv  H.  S.  Pell. 

My  intention  this  evening  is  to  bring'  before  you,  in  as  practical 
and  familiar  a  way  as  possible,  the  main  features  of  the  gasoline 
engine,  and  I  trust  that  none  of  my  audience  will  be  disappointed 
if  the  intricacies  of  the  subject  are  omitted.  In  the  first  place,  it 
would  be  well  to  consider  the  characteristics  of  the  fuel  used,  viz., 
74  degree  gasoline.  Gasoline,  as  you  all  know,  is  derived  from 
crude  petroleum  during  the  process  of  refining,  and  being  one  of 
the  lighter  constituents  of  the  parent  oil,  it  possesses  not  only  the 
quality  of  inflammability,  but  is  extremely  volatile,  vaporizing  in 
the  open  air  at  ordinary  temperatures.  I  have  here  a  small  phial 
of  gasoline,  and  its  volatile  quality  is  readily  observed  by  taking  a 
small  portion  upon  the  palm  of  the  hand  ;  it  will  be  seen  to  evap- 
orate almost  immediately,  and  it  is  this  quality  which  makes  it 
specially  valuable  for  power  purposes,  as  gasoline  is  virtually 
liquid  gas  and  can  be  readily  mixed  with  a  proper  proportion  of 
air  and  burned  under  such  conditions  as  to  produce  motion. 

As  regards  its  inflammability,  there  is  a  popular  impression  that 
gasoline  is  explosive  and  extremely  dangerous  to  handle,  but  this 
impression  springs  more  from  a  lack  of  knowledge  than  from  the 
facts  of  the  case.  As  I  will  now  proceed  to  show  you,  gasoline 
burned  in  liquid  form  produces  a  strong,  quick  flame,  but  does  not 
give  an  explosive  effect  by  any  means,  and  when  it  is  considered 
that  such  a  liquid  as  gasoline  must  first  become  a  gas,  and  further 
must  be  mixed  with  a  certain  proportion  of  air  before  in  can  be 
exploded,  it  will  be  readily  seen  that  only  very  simple  measures 
are  necessary  to  ensure  perfect  safety,  viz.,  handling  it  by  day- 
light only,  and  keeping  it  in  air-tight  receptacles. 

I  will  now  draw  your  attention  to  the  drawing  of  a  gasoline 
engine  which  I  have  on  the  platform,  and  you  will  at  once  observe 
in  it  a  striking  similarity  to  the  ordinary  steam  engine.  Both 
have  cylinders,  valves,  pistons,  connecting  rods,  cranks  and  fly 
wheels.  As  a  matter  of  fact,  both  are  heat  engines,  the  steam 
engine  employing  what  might  be  termed  external  combustion  and 
the  gas  and  gasoline  engine  internal  combustion.  There  is,  of 
course,  an  entirely  different  C3'cle  of  operations  in  the  two 
machines.  The  steam  engine  utilizes  the  energy  of  some  com- 
bustible which  is  transferred  to  water  and  carried  to  the  engine 
in  the  form  of  steam.  The  gas  or  gasoline  engine  utilizes  the 
energy  of  hydro-carbon  or  other  gas,  by  burning  it  directly  in  the 
cylinder,  thus  causing  expansion  of  the  air  drawn  into  the  cylinder 
on  the  suction  stroke,  thus  imparting  motion  to  the  piston. 
Chemically  stated,  the  oxygen  of  the  air  and  the  hydrogen  and 
carbon  of  the  gas  are  the  elements  which,  by  combustion,  expand 
the  nitrogen  of  the  air  and  the  watery  vapor  produced  by  the 
union  of  oxygen  and  hydrogen,  and  also  carbon  dioxide  and  car- 
bonic acid  gas  formed  by  the  union  of  carbon  and  oxygen. 

Most  commercial  engines  operate  on  what  is  known  as  the 
"Otto  cycle,"  which  is  carried  out  during  two  revolutions,  or  four 
piston  strokes  of  the  engine.  We  will  consider  this  cycle  as 
applied  in  the  ordinary  single  acting  engine,  and  commencing 
with  the  suction  stroke,  we  will  turn  the  fly  wheel  and  cause  the 
piston  to  move  a  full  stroke  outward.  The  result  is  naturally  to 
create  a  vacuum  in  the  space  between  the  piston  and  cylinder 
head,  and  to  open  the  automatic  inlet  valve  A,  allowing  air  to  rush 
in  and  fill  the  cylinder  space.  This  air  is  drawn  through  a  some- 
what restricted  opening,  and  therefore  passes  through  the  cj-linder 
ports  and  enters  the  cylinder  with  considerable  velocity. 

You  will  notice  a  little  metal  cup  at  the  back  of  the  cylinder. 
This  is  the  gasoline  receptacle,  and  is  kept  constantly  replenished 
by  a  small  pump  operated  by  the  engine  and  drawing  its  supply 
from  the  main  gasoline  tank.  A  small  tube  projects  from  the  cup 
into  the  air  part  and  the  swiftly  moving  air  current  picks  up  and 
instantly  vaporizes  a  few  drops  of  gasoline  on  each  suction 
stroke  from  this  tube.  The  cylinder  is  therefore  filled  with  a 
mixture  of  atmospheric  and  gasoline  gas  at  the  end  of  the  suction 
stroke,  and  the  whirling  action  of  the  air  current  effectively  tiiixes 
the  two  elements.  The  openings  for  air  and  gas  are  so  arranged 
that  the  proportions  are  about  8  parts  of  air  to  1  part  of  gas, 
which  forms  a  mixture  affording  the  most  complete  combustion 
when  lighted.    The  next  stroke  of  the  cycle  is  the  compression 

*Paper  read  before  Toronto  No.  i  Canadian  Association  of  Stationary  Engineers. 
Explanations  were  given  by  means  of  models. 


stroke.  Compression  of  the  gaseous  mixture  gives  a  more  com- 
plete infusion,  quicker  firing  and  far  grea'er  pressure.  This 
compression  is  effected  by  the  momentum  of  the  fly  wheel  acting 
on  the  piston  through  the  crank  and  connecting  rod,  and  as  both 
the  inlet  valve  and  the  exhaust  valve  open  inward,  thev  automati- 
cally close  on  the  reversal  of  the  piston.  At  the  end  of  Ibe 
compression  stroke  the  contents  of  the  cylinder  are  at  a  pressure 
of  about  60  lbs.  per  square  inch  in  the  majority  of  commercial 
engines,  though  both  higher  and  lower  compression  is  used  in 
special  cases.  The  piston  is  now  at  its  extreme  inner  stroke,  and 
ready  for  the  third  or  power  stroke.  In  order  to  utilize  beat  energy 
of  the  gas  it  is  of  course  necessary  to  ignite  it,  and  this  is  effected 
in  modern  engines  in  two  ways,  viz.,  by  the  electric  spark  and 
the  hot  tube. 

By  the  former  method,  either  a  small  dynamo,  a  storage  battery 
or  a  primary  battery  is  used  to  produce  the  necessary'  electric 
current.  Where  the  dynamo  is  used  the  wires  are  carried  direct 
to  the  make  and  break  appliance  in  the  cylinder,  but  where  a 
battery  is  employed  it  is  necessary  lo  interpose  a  spark  coil  into 
the  circuit.  The  igniter  consists  essentially  of  two  conductors, 
preferably  lipped  with  platinum,  which  are  caused  b}-  suitable 
mechanism  to  break  the  circuit  at  the  proper  moment  for  ignition, 
and  thus  produce  a  spark.  (The  primary  cell  apparatus  I  have  on 
the  platform  produces  such  a  spark  by  suddenly  breaking  the 
circuit  as  described.)  In  practice  the  igniting*p>oints  are  brought 
into  the  interior  of  the  cylinder  and  the  spark  is  produced  at  the 
best  point  lo  secure  efficient  ignition  of  the  compressed  gases. 
The  hot  tube  is  much  simpler  than  the  electric  apparatus.  It  con- 
sists merely  of  a  small  short  tube  of  iron,  nickel,  platinum,  or  com- 
position, open  at  one  end  and  sealed  at  the  other.  The  open  end 
is  screwed  into  the  engine  cylinder,  and  the  tube  having  been 
heated  to  a  dull  red  by  a  Bunsen  burner,  fed  by  gasoline  from  a 
small  elevated  tank,  all  is  ready  for  work.  The  lube  is,  of  course, 
kept  cansiantly  heated  by  the  Bunsen  burner  during  the  operation 
of  the  engine.  When  the  gases  are  compressed  into  the  hoi  tube 
they  ignite  at  a  moment  which  is  controlled  by  the  length  of  ihe 
lube,  the  shorter  the  tube  the  earlier  the  ignition  and  vice  versa 
The  moment  of  ignition  can  be  precisely  determined  when  electric 
ignition  is  tised,  by  adjusting  the  sparkling  mechanism,  but  with 
the  hot  lube  the  time  of  ignition  is  more  or  less  exp>erimenlal,  and 
as  ignition  at  the  exactly  proper  moment  is  necessary  for  a  com- 
plete combustion  and  good  economy,  it  is  evident  that  the  electric 
spark  has  a  point  of  advantage  in  this  particular,  bul  when  the  up- 
keep of  batteries,  and  sparking  points,  and  the  annoying 
stoppages  incidental  to  the  use  of  electricity  are  considered,  most 
operators  of  gasoline  engines  in  my  experience  prefer  the  hoi 
tube.  The  ignition  of  the  gases  causes  a  sudden  and  vigorou» 
expansion  of  the  air  brought  mto  the  cylinder  during  the  first  or 
suction  stroke,  the  pressure  rising  to  200  lbs.  or  more,  according 
to  the  amount  of  original  compression  and  the  perfection  of  the 
mixture.  This  causes  the  piston  to  take  a  powerful  stroke,  and 
immediately  on  ihe  completion  of  this  «ilroke  the  exhaust  valve  is 
opened  by  a  rod  and  cam  and  the  burned  products  of  the  [Xiwer 
stroke  are  swept  out  of  the  cylinder,  and  all  is  again  ready  for  a 
new  suction  stroke,  thus  completing  the  cycle  of  four  strokes, 
which  I  again  name  in  order,  first,  outward  suction  stroke ; 
second,  inwa.-d  compression  stroke  ;  third,  outward  p.-iwer  -.trokr: 
and  fourth,  inward  exhaust  stroke. 

I  will  now  proceed  to  a  brief  discussion  of  the  component 
parts  of  the  gasoline  engine,  using  the  part  arawing  of  the 
Northey  gasoline  engine  on  the  board  for  my  purpose.  In  Ihe 
first  place,  the  bed  presents  no  unusual  features  apart  from  its 
being  extra  massive  and  somewhat  higher  than  a  steam  engine 
bed  would  be,  owing  10  the  larger  fly  wheels  employed.  The 
shaft  runs  in  heavj'  bronre  half-boxes  planed  lo  fit  the  sockets  in 
fraine,  and  held  in  place  by  cast  iron  caps.  This  part  of  the  hed 
is  specially  stayed  to  resist  Ihe  shock  of  the  |x>wer  stroke.  The 
flj'  wheels  are  specially  massive,  two  are  used  on  each  engine. 
The  crank  shaft  is  a  steel  forging.  The  crank  is  forged  !iolid, 
and  drilled  and  slotted  out,  as  the  best  practice  demands,  and  the 
whole  is  very  carefully  made  to  withstand  the  severe  duly  il  has  lo 
perform.  The  connecting  lod  is  a  sleel  forging  slotted  out  at 
the  piston  end,  and  provided  with  bronze  boxes  and  >vedge  and 
screw  take-up.    It  is  provided  with  marine  type  brasses  at  the 
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crank  end,  with  turned  steel  studs,  double  lock-nuts  and  split 
pins.  The  piston  is  very  deep,  as  it  forms  its  own  guide.  It  is 
provided  with  four  or  five  rings  of  the  spring  type.  The 
cylinder  is  water-jacketed  all  round,  as  shewn,  this  being  neces- 
sary to  keep  the  temperature  of  (he  inner  wall  of  cylinder  down  to 
a  point  at  which  the  special  cylinder  lubricating  oil  can  do  its 
work.  A  mineral  oil  with  special  qualities  must  be  used,  as 
heavy  vegetable  oil  would  thicken  and  even  char  in  a  gas 
engine  cylinder,  thus  doing  more  harm  than  good.  As  the 
gasoline  engine  is  a  heat  engine,  this  necessary  cooling  of  the 
cylinder  for  lubricating  purposes  is  very  wasteful,  40%  of  the  heat 
generated  going  into  the  cooling  water.  The  cylinder  head  is 
also  jacketed,  as  the  inlet  valve  face  in  it  must  be  protected  from 
the  fierce  heat.  The  inlet  valve  is  a  mushroom  shaped  poppet 
valve,  with  a  long  stem  carrying  a  spring  which  ensures  its 
prompt  closing.  It  is  an  automatic  valve,  which  is  opened  when 
necessary  by  the  vacuum  produced  in  the  cylinder.  At  the  back 
is  the  little  receptacle  for  gasoline  mentioned  earlier  in  this  paper, 
and  entering  the  bottom  of  the  cylinder  will  be  seen  the  air  pipe 
with  the  gasoline  injector  protruding  into  it.  On  the  horizontal 
part  of  this  air  pipe  is  a  valve  to  control  the  proportion  of  air 
used,  while  the  gasoline  is  varied  in  quantity  by  a  needle-valve  at 
the  base  of  the  gasoline  receptacle.  The  hot  tube  and  bunsen 
burner  apparatus  are  seen  at  the  lop  of  the  cylinder  close  to  the 
back  cover,  and  the  lubrication  of  (he  cylinder  is  effected  by  a 
sight  feed  drop  lubricator  placed  at  the  forward  end  of  same. 

On  the  side  is  the  exhaust  casing,  valve  and  gear.  The  casing 
is  water  jacketed  to  protect  the  valve  and  seat,  and  the  valve  is 
the  same  as  the  inlet  valve,  viz.,  a  mushroom  shaped  poppet 
valve.  The  value  of  a  poppet  valve  in  gas  and  gasoline  engines 
lies  in  the  fact  that  they  lift  squarely  off"  their  seats,  and  owing 
to  the  rush  of  air  or  gas  through  them,  (he  seats  are  always 
kept  clear  of  grit  or  dirt,  which  soon  destroys  any  valve  of  the 
-sliding  variety. 

Poppet  valves  expand  evenly  and  keep  tight  under  (he  trying 
circumstances  met  wi(h  in  gas  engine  practice,  and  they  are 
easily  ground  to  place  when  worn  or  leaky.  The  proper  opening 
of  the  exhaust  valve  is  secured  by  the  aclion  of  a  cam  operating 
a  side  rod.  The  exhaust  cam  is  mounted  on  a  secondary  shaft 
which  is  set  in  motion  from  the  main  shaft  by  a  pair  of  gear 
wheels,  of  unequal  size.  The  gear  on  the  main  shaft  has  one-half 
the  number  of  teeth  of  that  on  the  cam  shaft.  This  is  necessary 
from  the  fact  that  the  exhaust  valve  is  opened  once  during  two 
revolutions  ot  the  main  shaft.  Where  electric  ignition  is  used, 
the  secondary  shaft  also  operates  a  switch  or  cut-out,  allowing 
the  current  to  pass  only  at  the  beginning  of  the  power  stroke, 
and  thus  saving  the  battery.  Both  inlet  and  exhaust  valves  are 
held  to  their  seats  by  spiral  springs.  We  have  now  briefly  men- 
tioned the  essential  parts  of  the  gas  or  gasoline  engine,  for  a 
gasoline  engine  can  be  easily  arranged  to  use  gas.  In  fact 
either  gas  or  gasoline  can  be  used  at  will  in  the  Northey  engine. 
Where  gas  is  used  a  combined  air  and  gas  valve  is  employed, 
which  automatically  adjusts  the  supply  of  air  and  gas  in  proper 
proportions. 

We  will  now  consider  the  governing  apparatus,  taking  the 
Northey  engine  governor  as  our  example.  It  will  be  realized 
lhat  the  governor  is  a  very  important  part  of  the  mechanism,  as 
its  duty  is  to  proportion  the  number  of  impulses  that  the  engine 
will  run  at  practically  the  same  speed  from  no  load  to  full  load. 
The  governor  works  on  the  well  known  principle  of  centrifugal 
force  opeiating  through  a  pair  of  weights  so  attached  to  the 
main  shaft  as  (o  move  a  sliding  collar  along  it.  This  collar  has 
a  lip  at  its  outer  edge  which  engages  a  pivottcd  finger,  the  steel 
(ip  of  which  is  formed  into  a  knife  or  chisel  edge.  This  tip  moves 
inward  or  outward  in  sympathy  wi(h  the  motion  of  the  governor 
balls,  and  is  so  arranged  that  it  will  catch  upon  a  similar  chisel 
edge  formed  upon  the  exhaust  valve  rod.  The  purpose  of  this 
mechanism  is  that  when  the  engine  speeds  up  a  couple  of  turns 
more  than  the  normal  speed,  the  pivo((ed  finger  is  pressed  in  far 
enough  to  catch  the  de(ent  on  (he  exhaust  valve  rod  and  hold  the 
exhaust  valve  open.  The  motion  of  the  exhaust  valve  rod  also 
brings  a  thin  bar  of  steel  behind  a  collar  on  the  inlet  valve  stem 
and  holds  the  valve  tight  closed.  When  the  parts  are  in  this 
position  the  engine  cannot  draw  in  a  charge  of  gas  or  gasoline, 
and  cannot  compress  because  (he  exhaust  valve  is  wide  open. 
All  (hat  can  happen,  therefore,  is  that  air  is  alternately  drawn  in 
and  forced  out  of  the  cylinder,  inciden(ally  clearing  ou(  the 
spent  gases.  After  a  few  revolutions  the  speed  of  the  engine 
comes  down  (o  normal,  and  as  the  governor  balls  come  together 
the  governor  finger  is  wididrawn  and  the  exhaust  valve  closes, 
while  the  inlet  valve  is  allowed  to  open  by  the  withdrawal  of  the 


bar.  A  charge  of  gas  and  air  is  a(  once  drawn  in,  compressed, 
fired  and  exhausted,  and  (he  operadon  is  repeated  until  the 
governor  again  comes  into  action.  So  perfect  is  the  action  of  the 
hit  and  miss  governor,  as  this  type  is  named,  that  though  the 
power  is  applied  only  every  fourth  stroke,  we  are  enabled  to  run  a 
dyna(tio  and  operate  electric  lights  with  remarkable  steadiness 
and  without  the  intervention  of  storage  batteries. 

The  method  of  starting  a  gas  or  gasoline  engine  in  the  smaller 
sizes  is  (after  heating  up  the  tube  where  used,  which  takes  a  few 
minu(es)  to  give  the  fly  wheels  a  couple  of  (urns  by  hand. 
This  draws  in  a  charge,  compresses  and  fires  it,  after  which  the 
engine  automatically  performs  its  functions.  In  ihe  larger 
sizes  a  so-called  self-starter  is  used,  consisting  of  a  small  hand 
air  compressor  fixed  to  the  side  of  the  engine  bed,  and  a  per- 
cussion arrangement  by  which  a  match  or  cap  gives  the  spark. 
The  air  compressor  draws  its  supply  through  a  small  gasoline 
holder  filled  with  cotton  wick  and  forces  a  mixture  of  air  and 
gasoline  into  the  cylinder  clearance,  the  piston  being  held  in 
place  with  the  crank  just  above  the  centre.  After  a  pressure  of 
20  or  30  lbs.  has  been  reached  the  match  or  cap  is  ignited  by  (he 
sudden  ac(ion  of  a  small  plunger  and  the  gaseous  mixture  fired. 
The  air  expansion  thus  brought  about  causes  the  engine  to  (ake 
a  few  rapid  revolutions,  which  suffice  to  start  it.  In  some  cases 
the  engine  pumps  air  under  pressure  into  a  tank  when  working, 
and  this  compressed  air  is  used  (o  s(art  (he  engine  when  neces- 
sary. 

The  cooling  of  the  cylinder  and  adjacent  parts  is  effected,  as 
before  slated,  by  circulating  water  through  (he  jackets  provided 
for  the  purpose.  The  water  supply  is  in  most  cases  a  sheet 
me(al  or  wooden  tank,  wi(h  connections  at  top  and  bottom.  The 
water  in  this  tank  is  kept  just  above  the  level  of  the  upper  con- 
nection, and  as  the  cylinder  of  the  engine  heats  up,  a  circulation 
is  established  through  (he  connecting  pipes  and  tanks.  The 
amount  of  water  required  is  very  trifling.  It  has  been  found  tha( 
the  best  economy  is  obtained  when  the  cooling  water  is  kept 
near  the  boiling  point  and  tanks  are  proportioned  with  that  end 
in  view.  Where  convenien(,  water  under  pressure  is  used  for 
cooling,  dispensing  wi(h  tanks,  and  sometimes  a  pump  on  the 
engine  draws  cooling  water  from  a  well  or  convenient  stream.  The 
noise  made  by  the  exhaust  has  proved  a  difficult  problem  (o 
tackle,  as  a  contrivance  whtch  effectually  quie(s  the  noise  of  ihe 
exhaust  also  sets  up  back  pressure  and  consequent  loss  of 
efficiency.  The  various  experiments  in  (his  direcdon  have 
finally  sifted  down  lo  the  plain  muffler  pot,  a  plain  cast  iron 
covered  pot  with  two  openings  in  the  top  threaded  lo  receive  the 
exhaust  pipes.  The  purpose  of  this  contrivance  is  to  allow  (he 
exhaust  to  expand  wtiere  it  will  make  the  least  noise,  and  (he 
muffler  pot  fairly  effects  its  purpose. 

Measurement  of  power  in  a  gas  or  gasoline  engine  is  prac(  i- 
cally  identical  with  that  in  a  steam  engine,  as  in  both  the  indioa- 
catot  affords  a  diagram  which  exhibits  the  necessary  data.  In  a 
gas  or  gasoline  engine,  however,  as  the  power  is  applietl  only 
every  fourlh  sti oke,  and  the  engine  is  single  acting,  only  one- 
fourth  of  the  total  piston  speed  can  be  considered  in  (he 
computation. 

It  will  be  noted  that  the  power  of  a  gasoline  engine  Is  affected 
by  two  factors  only,  namely,  cylinder  area  and  piston  speed,  un- 
like the  steam  engine  In  which  (he  fac(ors  are  cylinder  area, 
piston  speed  and  the  varying  pressure  of  the  steam.  In  (he 
gasoline  engine  the  mean  effective  pressure  is  practically  con- 
stant, as  it  is  produced  b)'  the  combustion  of  gases  whose  volume 
and  consdluents  are  pracdcally  identical  in  each  charge.  It 
follows,  therefore,  that  a  gasoline  engine  should  be  rated  for  tlio 
market  at  its  brake  or  actual  horse  power,  and  this  is  done  in  (ho 
case  of  most  engines.  The  customer  who  buys  a  12  h.p.  gasoline 
engine  gets  an  engine  which  will  develop  that  power  and  a  per- 
centage over  when  running  at  a  proper  speed,  and  the  fac(s  are 
guaran(eed  by  the  maker.  The  only  way  in  which  the  power  of 
the  engine  can  be  Increased  Is  by  speeding  i(  up,  so  (he  engine 
should  always  be  of  ample  power  for  the  total  load.  On  (he 
other  hand,  too  large  an  engine  should  not  be  chosen,  as  engines 
run  under  power  show  a  marked  decrease  In  efficiency.  Kxperi- 
ments  with  a  12  h.p.  gas  engine  show  a  consumption  of  15  cvibic 
feet  of  gas  per  horse  power  per  hour  at  full  load,  1 5 '4  a(  10  li.|i., 
i6)4  at  87  h.p.,  i8at  6  h.p.,  2i  at  4  h.p.,  and  30  at  2  h.p. 

The  different  applications  of  the  gasoline  engine  are  nimierous 
and  interesting.  The  marine  engine,  for  instance,  has  so  many 
advantages  over  (he  steam  engine,  particularly  for  small  boa(s, 
that  as  it  Is  perfecled  il  must  eventually  take  firs(  place  in  this  illr- 
ection.  It  has  no  boiler  throws  off',  no  heat,  needs  no  firing,  and 
needs  a  mimimum  of  attention,  besides  being  compact  ami  clean 
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in  a  marked  degree.  The  marine  gasoline  engine  is  not  reversible, 
but  a  reversible  propeller,  or  a  reverse  g'ear  mechanism  is  used. 
This  lalter  is  the  well  known  "Jack  in  the  Box  "  arrangement  and 
works  perfectly.  The  exhaust  is  carried  overboard  under  water 
and  is  absolutely  noiseless;  a  small  pump  supplies  the  cooling 
water,  and  the  gasoline  tank  is  placed  generally  in  the  bow.  The 
Otto  or  4  cycle  type  is  growing  into  popular  favor  very  rapidly, 
as  it  is  more  economical  than  the  two  cycle  engine,  and  is  per. 
fectly  safe  because  it  uses  the  gasoline  in  liquid  form,  while  the 
two  cycle  engine  uses  a  carburetter  or  gas-making  appliance  and 
thus  offers  opportunity  for  explosions.  The  two  stroke  cj'cle 
engine  is  so  called  because  it  completes  its  cycle  in  one  revolution. 
The  upward  stroke  of  the  piston  draws  a  charge  of  carburelted 
air  into  the  base  of  engine  through  a  check  valve,  which,  on  the 
downward  stroke,  is],"partially  compressed  and  forced  into  the 
cylinder,  where  it  is  fired.  The  upward  stroke,  which  draws  the 
charge  into  the  base,  also  completes  the  compression  of  the 
charge  in  the  cylinder.  The  exhaust  takes  place  through  a  port 
uncovered  by  the  piston  at  the  end  of  its  down  stroke.  Electric 
ignition  is  generally  used  in  marine  work.  The  automobile 
seemed  at  one  time  to  offer  a  large  field  for  the  hydro-carbon 
motor,  but  in  my  opinion  the  steam  engine  and  boiler  in  a  refined 
form  offers  the  best  solution  of  the  problem.  The  gasoline  engine 
js  troublesome  to  start  and  must  be  kept  constantly  in  motion. 
The  speed  of  a  gasoline  engine  cannot  be  varied  to  the  extent 
necessary  in  carriage  work,  without  great  complication,  and 
cannot  be  reversed  without  introducing  the  same  objectionable 
feature  ;  while  the  steam  engine  has  an  infinite  variety  of  speeds. 


sometimes  blocks  up  the  gas  pipes.  W  e  then  obtain  solid  par- 
affins, principally  in  the  form  of  waxes.  The  last  product  obtained 
through  the  distilling  process  of  coal  tar  is  pitch. 

It  was  then  shown  how  the  articles  and  productions  mentioned 
were  applied  to  the  manufacture  of  modern  commodities  of  every- 
day use.  The  explosives  used  in  modern  warefare  are  composed 
largely  of  materials  obtained  from  coal,  such  as  carbolic  acid, 
etc.;  napthaline  goes  into  some  of  them  and  is  used  in  some  of  the 
cartridges  of  the  present  day.  The  speaker  exhibited  samples  of 
cordite  and  other  explosives,  and  explained  how  smokeless 
powder  differed  from  ordinarj-  gun-powder.  It  was  shown  how 
natural  articles  of  commerce  were  being  imitated  by  productions 
from  coal  tar,  such  as  oil  of  wintergreen,  obtained  from  carbolic 
acid  ;  musk  ;  saccharine,  which  is  500  times  sweeter  than  common 
sugar];  and  also  artificial  perfume  resembling  flower  of  lilac.  In 
cases  of  sickness  saccharine  can  sometimes  be  used  where  sug'ar 
could  not.  Gum-benzoic,  naturally  obtained  from  the  juice  of  a 
tree  grown  in  eastern  countries,  a  subsiance.which  has  been  used 
from  earliest  times  in  making  insense,  and  in  all  probability  ulii- 
ized  in  the  preservation  of  mummies,  is  now  artificially  made  in 
the  form  of  benzoic  acid.  Mr.  W  illiams  had  on  exhibition  a  piece 
of  gum-benzoic  which  was  over  two  hundred  years  old.  A  sub- 
stance is  also]obtained  from  coal  tar  which  is  practically  the  same 
as  quinine. 

At  the  conclusion  of  the  addi ess  a  hearty  vole  of  (hanks  was 
tendered  Mr.  Williams  for  his  trouble  in  preparing  such  an  inter- 
esting and  exhaustive  address  on  the  subject.  Mr.  L.  B.  Mann, 
of  Boston,  one  of  the  prominent  stationery  engineers  on  the  other 
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side,  addressed  the  meeting 
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9  7 

10.7 

II. 7 

12.7 

U-7 

14.7 

15.& 

16.6 

17.6 

18.5 

19  4 

:o  3 

21.2 

33.1 

3J.O 

24.8 

26.5 

28.3 

29.9 

3'  5 

HZ 

II. 7 

12.9 

14  2 

IS  4 

16.6 

17.7 

18.9 

20.1 

21.3 

22.4 

23  5 

-24.6 

25.7 

26.8 

27.9 

30.0 

32- • 

341 

*.2 

3ei 

Hi 

■J  9 

■54 

16.8 

18.3 

19,7 

21. 1 

22.5 

23.9 

25.2 

26.6 

28.0 

293 

30.6 

3' -9 

33-3 

35.7 

38.3 

*>.6 

43.0 

454 

tie 

16.4 

18.1 

19.3 

21  5 

2  I  I 

24.8 

26.4 

28.U 

29.6 

313 

32.8 

34  4 

35-9 

37-4 

390 

41  0 

44.8 

47.7 

50  5 

its 

19. 0 

2(0 

24  9 

•  6.8 

2H.8 

30.7 

325 

.34  4 

36.2 

38.1 

399 

41.6 

43  4 

45  2 

48.6 

S2.0 

55-3 

58  6 

61.8 

80 

21.8 

24.1 

26.4 

28.6 

3.,.8 

31.0 

33.2 

37-3 

395 

41.6 

43  7 

45.8 

47.8 

49  9 

5"  9 

558 

597 

63  5 

67  3 

sa 

24.8 

27.4 

30.0 

326 

35  1 

37-6 

40.1 

42-5 

44  9 

47.3 

49.7 

52.x 

544 

56.7 

59  ' 

63  5 

67.9 

723 

7*5 

84 

28.0 

31.0 

33-9 

36.3 

39.6 

42.5 

452 

43.0 

50-7 

53  5 

56.1 

58.8 

61.4 

64  I 

66.7 

T7 

767 

81  6 

»4 

91.3 

86 

31.4 

34-7 

38.0 

41  2 

44-4 

47,6 

50.7 

53.8 

56.9 

599 

63.0 

6s  9 

63.9 

L.o 

748 

80.4 

860 

9^  5 

96r 

103.3 

88 

35.0 

38.7 

423 

45  9 

49  5 

51  0 

56.5 

59-9 

63.4 

66.3 

70.1 

III 

76.7 

83.3 

N9.6 

958 

103.0 

xoe.o 

111. 9 

40 

38.8 

42.9 

46.9 

50  9 

54.8 

5«.8 

62.6 

664 

74.0 

77-7 

85.0 

92.3 

99  3 

106.3 

1 13.0 

1196 

126.3 

43 

42.8 

47-3 

517 

56.1 

60.5 

64.8 

69.0 

73-2 

77.4 

81,6 

857 

Xs 

938 

97.8 

tol.8 

109  s 

117. X 

1246 

131.9 

l?9  1 

44 

47.0 

5'  9 

56. 8 

6i.6 

66.4 

71. 1 

75.8 

804 

85.0 

89  5 

94  1 

103.9 

107.3 

111.7 

130.3 

128$ 

136.7 

144  7 

«52  7 

46 

51  3 

56.7 

6.'  I 

67.3 

72.5 

77.7 

82.8 

87  9 

92.9 

97  9 

102.8 

107.7 

113.5 

117.3 

133.1 

131.3 

140.4 

'*)■* 

158.3 

166.9 

48 

55  9 

61.8 

676 

73-3 

79.0 

84.6 

90.3 

95-7 

101.3 

106.6 

112.0 

X17.3 

X23.5 

127.7 

1330 

MJ.O 

152.9 

162.7 

173.3 

lEl  8 

60 

00.7 

67.0 

73-3 

79-5 

85-7 

91.8 

97-9 

1038 

109.8 

I15.7 

X31.5  1  X27.3 

J33.9 

X38.6 

X44-3 

165.9 

176.6 

1S6.9 

197.2 

before  it  closed,  and  an- 
nounced that  he  would  be 
present  at  some  meeting  in 
the  near  future  and  address 
(he  members  at  some 
length.  Mr.  H.J.  Wickens, 
of  Toron(o.  made  a  few 
remarks,  and  a  paper  from 
him  on  "  Elec(ricity "  is 
looked  for  in  the  near 
fu(ure. 


'ts  reversal'is  easily  arranged  and  it  will  start  at  the  touch  of  a 
lever.  The  engines  used  for  the  purpose  are  beautiful  refine- 
ments of  the  ordinary  steam  engine  with  tubular  frames,  steel 
cylinders  and  'working  parts — they  are  usually  twin  cylinder 
engines.  The  boilers  are  copper  pipe  boilers  fired  by  gasoline, 
and  entirely  automatic  as  to  firing,  steam  and  water  regulations. 

The  gasoline  engine  finds  a  broad  field,  however,  for  mining, 
agriculture  and  other  purposes,  and  new  uses  are  being  found  for 
it  continually. 


PRODUCTS  OF  COAL. 

The  monthly  open  meeting  of  the  Hamilton  branch  of  Station- 
ary Engineers  was  held  on  Tuesday,  February  20th.  The 
principal  event  of  the  evening  was  an  address  by  Mr.  J.  M. 
Williams,  of  J.  Winer  &  Co.,  on  the  subject  of  products  that  could 
be  obtained  from  coal.  The  address  was  illustrated  throughout 
by  means  of  blackboard  drawings,  and  specimens  of  the  various 
substances  named  were  on  exhibition  for  the  inspection  of  the 
members  present. 

It  was  demonstrated  that  after  the  first  product,  which  was 
heat,  the  next  two  of  greatest  importance  were  gas  and  coke. 
From  the  coke  we  obtain  electric  light  carbons  and  carbide  of 
calcium  used  in  the  production  of  acetylene  gas.  Coal  tar  was 
the  next  production,  and  as  the  substances  obtained  from  the  dis- 
tillation of  this  tar  are  practically  innumerable,  the  principal 
products  only  were  touched  on. 

We  first  obtain  from  coal  tar  a  substance  called  benzol,  which, 
combined  with  nitric  acid,  forms  nitro-benzol,  which  is  used  ex- 
tensively in  the  art  of  perfuming  soap.  Next  we  produce  carbolic 
acid,  then  creosote,  a  substance  used  for  preserving  railway  ties, 
wharves,  etc.  , Then  follows  napthaline,  used  in  the  manufacture  of 
camphor  balls  ;  in  exceptionally  cold  temperature  this  substance 


CONDENSER  CAPA- 
CITIES. 
Mr.  a.  .Aller,  wrilinff  in 
Power.  gi\e-  the  accom- 
panying (able  showing  in 
cubic  feet  the  quan(i(y  of 
condensing  wa(er  required 
per  minute,  concerning  which  he  says  :  This  (able  enables  any 
engineer  to  easily  de(ermine  (he  condensing  wa(er  required  for  a 
steam  engine  or  s(eam  pump.  For  ins(ance,  if  (he  condenser  is 
required  for  an  engine,  say  diameter  of  piston  20  inches,  length 
of  stroke  48  inches,  speed  of  piston  600  feet,  cut-off  V.  initial  _ 
steam  pressure  80  pounds,  by  referring  (o  table,  20  inches  diam- 
eter of  piston  at  So  pounds  steam  pressure,  for  too  feet  of  piston 
speed  per  minute  at  full  stroke  requiries  19.4  cubic  feet  of  water 
per  minute,  and  at  600  feet  piston  speed  would  be  116.4  cubic 
feet,  and  when  divided  by  '4  stroke  would  equal  29.!  cubic  feet 
of  water,  or  218  gallons  of  condensing  water  per  minute,  and 
when  condenser  is  required  for  pump  it  is  necessary  to  know  how 
many  gallons  of  water  is  discharged  regvilarly  by  pump  a(  a 
given  pressure.  For  ins(ance  :  If  pump  is  discharging  500 
gallons  per  minute  against  too  pounds  pressui^  or  230  feet  head. 
As  one  horse  power  is  required  for  everj-  2,500  gallons  of  water 
elevated  one  foot  high  per  minute.  500  gallons  of  water  elevated 
230  feet  high  would  require  46  horse  power.  Thus  hy  (his  simple 
table  the  quantity  of  condensing  water  required  is  easily  ascer- 
tained, as  this  table  is  applicable  for  any  style  of  condenser  used 
for  steam  engines  or  steam  pumps.  You  will  nvMice  on  table  in 
left  hand  column  the  horse  power  gained  for  every  100  feet  of 
piston  speed  per  minute. 


The  officers  and  members  of  the  Montreal  .Association  of 
Stationary  Engineers  recently  presented  Mr.  J.  J.  York,  me- 
chanical superintendent  of  the  Canada  Sugar  Refining  Co..  with 
a  handsome  silver  tea  set  and  tray,  appropriately  engraved.  The 
presentation  was  made  by  Mr.  Thos.  Rvan.  and  was  intended  as 
a  small  token  of  recognition  for  the  efficient  services  rendered  hy 
him  as  president  of  (he  associa(ion.  The  members  were  alter- 
wards  invited  to  a  sumptuous  repast  at  Mr.  York's  residence. 


March,  1 90c 
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INTERIOR  CONDUITS. 

When  interior  conduit  was  first  placed  upon  the  market,  its 
reception  was  by  no  means  an  enthusiastic  one.  There  seemed 
to  be  a  strong  prejudice  against  that  mode  of  wiring,  and  it  was 
thought  unnecessary  and  objectionable  by  many  electrical  engi- 
neers. The  Interior  Conduit  and  Insulation  Company,  which  has 
since  been  absorbed  by  The  Sprague  Electric  Co.,  was,  however, 
convinced  of  the  necessity  for  better  methods  of  wiring  than  had 
existed  up  to  that  time,  and  perseveringly  demonstrated  beyond 
all  doubt  the  desirability  and  necessity  of  such  a  system.  P'rom 
its  first  step  in  offering  to  the  public  unarmored  asphaltic  paper 
conduit,  this  company  claim  to  have  met  all  the  varying  conditions 
imposed  by  the  rapid  improvement  in  the  art  of  modern  building 
construction.  The  introduction  of  unarmored  conduit  was  followed 
by  that  of  brass  armored,  and  later  by  iron  armored.  Its  latest 
product  is  the  flexible  metallic  conduit,  now  made  in  all  sizes  and 
possessing  many  features  of  excellence.  A  few  of  the  many 
advantages  claimed  for  this  conduit  are:  By  reason  of  its  great 
flexibility  as  well  as  its  perfectly  smooth  and  almost  frictionless 
interior,  it  is  entirely  feasible  to  string  it  over  beams  and  around 
comparatively  sharp  constructions,  equivalent  to  many  more 
elbows  than  might  be  used  in  the  rigid  pipe  system  in  the  same 
situation,  and  yet  retain  the  wire  freedom  so  essential  to  drawing 
in  or  withdrawing. 

The  design  of  the  conduit  is  such  that  while  affording  the 
greatest  ease  in  bending  to  a  curve  formation,  it  absolutely 
prevents  the  possibility  of  flattening.  The  interior  is  thus  invari- 
ably of  uniform  diameter  and  symmetrical  proportions. 

The  surface  presented  to  the  insulation  of  a  conductor  in 
"drawing  in"  is  less  than  20  per  cent,  of  its  entire  length,  while 
that  portion  of  ihe  insulation  in  actual  contact  with  the  conduit 
after  it  has  settled  to  its  position  can  never  exceed  25  per  cent,  of 
the  whole,  leaving  the  balance  practically  suspended  in  free  air. 

Another  important  feature  of  the  construction  of  this  conduit 
that  will  appeal  especially  to  architects  and  builders  is  that  the 
outer  surface  is  such  that  plaster  or  other  surfacing  material  will 
rigidly  adhere  to  it,  thereby  entirely  eliminating  the  unsightly 
"  plaster  cracks  "  so  frequently  in  evidence  where  rigid  conduit 
has  been  covered  by  a  comparatively  thin  layer  or  "  skim  coat." 

It  is  generally  admitted  that  the  best  wire  insulations  require 
either  to  be  kept  dry  or  to  be  completely  and  continuously 
immersed  in  water.  Since  to  effect  the  latter  is  impracticable, 
the  problem  is  to  achieve  the  former  as  nearly  as  is  consistent 
with  practical  methods.  It  is  well  known  that  condensation  or 
"sweating"  takes  place  with  great  freedom  in  unlined  metal 
pipes,  and  also  that  the  water  so  condensed  will  be  retained  within 
a  pipe  system  indefinitely,  resulting  in  keeping  the  wires  moist 
without  completely  submerging  them,  thus  absolutely  guaranteeing 
the  ultimate  destruction  of  their  insulation.  Now,  were  the  same 
pipe  thoroughly  ventilated  throughout  every  unit  of  its  length  and 
its  diameter,  it  is  apparent  that  the  products  of  condensation 
would  not  be  retained.  In  fact,  there  would  not  be  any  condensa- 
tion. 

Flexible  metallic  conduit  is  just  such  a  ventilated  pipe ;  by 
reason  of  its  spiral  formation  there  is  no  unit  of  its  length  or  of  its 
diameter  without  its  vent.  Wires  placed  in  such  a  conduit  are  of 
necessity  maintained  in  a  condition  as  free  from  moisture  as  is 
physically  possible  short  of  hermetically  sealing  them,  which,  as 
is  now  known  from  long  experience,  is  practically  impossible. 

The  destructive  action  of  a  short  circuit  in  unlined  rigid  tube  is 
too  well  understood  by  electrical  engineers  and  others  to  require 
extended  discussion  here  ;  it  has  been  demonstrated,  however,  by 
actual  experiment,  that  such  destruction  cannot  occur  in  the 
flexible  metallic  conduit  on  account  of  its  perfect  ventilation, 
which  allows  the  energy  of  a  "short  circuit"  to  be  dissipated 
throughout  every  unit  of  the  conduit  section  in  which  it  develops, 
leaving  the  interior  of  the  conduit  as  perfect  as  before  the 
occurence  of  the  "short  circuit." 

Experiments  with  nails,  hammers,  saws  and  other  tools  have 
clearly  demonstrated  that  flexible  metallic  conduit  has  mechanical 
strength  superior  to  commercial  gas  pipe  of  the  same  wall  thick- 
ness and  of  approximately  the  same  interior  diameter,  therefore 
as  a  satisfactory  protecting  envelope  for  insulated  conductors  it  is 
more  desirable  than  any  form  of  conduit  at  present  manufactured; 
the  formation  of  Ihe  outer  metal  ribbon  presenting  an  almost 
impenetrable  surface  to  nails,  etc. 

The  tools  required  for  installing  Greenfield  flexible  conduit  are 
few  and  simple.  An  adjustable  vise  is  provided  for  holding  Ihe 
tube  while  it  is  cut  with  an  ordinary  hack  saw.    A  reaming  tool, 


similar  to  that  used  with  iron  pipes,  removes  the  slight  burr 
caused  by  the  saw. 

An  additional  protection  against  any  possible  injury  to  insulation 
while  the  wire  is  being  drawn  in,  is  provided  by  a  small,  soft  meta' 
bushing  which  is  inserted  in  the  end  of  the  tube  and  secured 
permanently  by  an  expanding  tool.  When  the  bushing  is 
inserted  in  the  end  and  the  expanding  tool  applied  by  ]  a 
strong  pressure  of  the  hand  it  forces  the  metal  into  the  spiral 
formation  of  the  tube,  making  a  smooth  and  frictionless  finish  to 
the  end. 

The  National  Underwriters  Association  has  decided  thai  con- 
ductors used  in  this  conduit  should  have  insulation  equal  to  that 
required  for  conductors  installed  in  uninsulated  metal  conduit,  as 
shown  in  theii  Rule  No.  40,  Class  D,  and  that  the  conduit  will  be 
approved  under  the  same  conditions  imposed  by  them  on  any 
other  uninsulated  pipe. 

As  it  is  manufactured  in  lengths  of  100  feet,  and  as  the  circuit 
divisions  in  interior  wiring  rarely  exceed  that  distance,  it  follows 
that  no  necessity  exists  for  a  break  in  the  continuity  of  a  division 
from  junction  box  to  outlet.  But  the  great  gain  is  in  the  saving 
of  time,  labor  and  cost  of  construction,  as  it  is  obvious  that  there 
are  no  elbows  with  their  diminished  cross  section,  no  threads  to 
cut,  and  consequently  no  burden  of  tools  to  constitute  a  work- 
man's equipment.  Again,  while  many  contractors  have  thought 
on  account  of  its  many  advantages  that  if  was  more  expensive 
than  the  plain  rigid  iron  pipe,[^this  is  quite  a  misconception,  as  in 
addition  to  the  saving  it  effects  in  elbows,  and  couplings,  and 
labor  in  installation,  the  conduit  itself  is  somewhat  cheaper.  The 
use  of  this  conduit  therefore  solves  the  problem  of  rendering  an 
uninsulated  "  plain  "  metal  conduit  thoroughly  reliable,  safe,  and 
in  all  respects  a  satisfactory  protecting  envelope  for  the  insulated 
wire  it  encloses. 

The  Sprague  Company  still  maintains  its  position  as  the  pioneer 
in  this* department  of  electrical  fields.  All  its  manufactures  are 
approved  by  the  National  Board  of  Fire  Underwriters,  and  may 
therefore  without  hesitation  be  recommended  for  every  kind  of 
interior  wiring. 

Persons  interested  may  obtain  further  particulars  or  catalogues 
from  the  Canadian  sales  agents,  Messrs.  Jack  &  Robertson,  7  St. 
Helen  St.,  Montreal. 


MOONLIGHT  SCHEDULE  FOR  MARCH. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Honrs. 

H.M. 

H.M. 

H.M. 

P.M.  6.20 

A.M.  5.40 

I  1.20 

2  .  .  .  . 

//  6.20 

5.40 

I  1 . 20 

3.  .  .  . 

//  6.20 

5.40 

1  1.20 

4.  .  .  . 

"  9.00 

"  5-3° 

8.30 

5.  .  .  . 

"  10.20 

"  5-30 

7.  10 

6.  .  .  . 

//  11.30 

5-30 

6.00 

8.  .  .  . 

A.M.  12.20 

"  5-3° 

5.10 

9.  .  . . 

II         1 .  1  0 

II  5.20 

4. 10 

10. .  .  . 

//  2.00 

"     5- 20 

3.20 

II.... 

2.30 

"      5- 20 

2.50 

12.... 

3.00 

"     5- 20 

2.20 

13.  .  .  . 

3.20 

5.20 

2.00 

14. .  .  . 

No  Light. 

No  Light. 

15. . . . 

No  Light. 

No  Llghl. 

16. . . . 

No  Light. 

No  Light. 

17  ... 

P.M.  6.40 

P.M.  9.00 

2.20 

18  

II  6.40 

"  9-45 

3-o.S 

19. . . . 

II  6.40 

"  '0.45 

4-05 

20. . . . 

II  6.40 

"  "•4.S 

.S-o.s 

21  ... . 

II  6.40 

A.M.  12.40 

6.00 

22 ... . 

II  6.40 

"  1.40 

7.00 

23. . . . 

//  6.40 

2.30 

7-50 

24. . . . 

//  6.40 

3.20 

«-.3.S 

25. . . . 

6.50 

//  4.00 

9. 10 

26. . . . 

//  6.50 

II  4-40 

9.40 

27. . . . 

„  6.50 

5.00 

10.40 

28. . . . 

"  6.50 

II  5.00 

10. 10 

29. . .  . 

6.50 

/'  5.00 

10.  10 

30. .  .  . 

II  6.50 

5.00 

10. 10 

31 ...  . 

6.50 

4.50 

1 0. 00 

Total  189.00 


The  owners  of  the  Velvet  Mine  in  British  Columbia  purpo.se  con- 
structing a  railway  from  Rossland  to  the  mine.  It  is  probable 
that  electricity  will  be  the  motive  power.  Upon  this  point  a  di- 
rector of  Ihe  British  Electric  Co.  will  shortly  make  a  report  to  the 
owners. 
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SPARKS. 

The  Louisburg-  Electric  Water  and  Power  Co.,  of  Louisburg, 
C.  B.,  is  seeking  incorporation. 

The  Lay  Whip  Co.,  of  Rocit  Island,  Que.,  intend  erecting  a 
new  factory,  to  be  operated  by  steam  power. 

The  Montreal  Street  Railway  Co.  have  fitted  up  club  rooms 
for  their  men  at  the  corner  of  Cote  and  Vitre  streets. 

The  two  companies  applying  for  charters  to  build  an  electric 
railway  from  Ottawa  through  the  Winchester  district  to  a  point 
on  the  St.  Lawrence  river  have  amalgamated. 

Mr.  W.  T.  Stewart,  electrical  engineer,  of  Toronto,  has  been 
engaged  to  prepare  an  estimate  of  the  cost  of  a  system  of  street 
and  commercial  lighting  for  Toronto  Junction,  Ont. 

Negotiations  are  said  to  be  in  progress  for  the  location  at 
Brantford,  Ont.,  of  a  well  known  firm  of  manufacturers  of 
electrical  apparatus,  whose  headquarters  are  in  the  United 
States. 

The  electric  light  plant  at  Huttonville,  Ont.,  was  completely 
destroyed  by  fire  on  February  15th.  The  plant  was  used  for 
lighting  the  town  of  Brampton,  four  miles  distant,  and  was  insured 
for  $3,000. 

A  gentleman  has  made  a  proposition  to  the  town  council  of 
Collingwood,  Ont.,  to  establish  smelting  works  and  rolling  mills 
there.  He  agrees  to  expend  $1,300,000  on  the  plant.  It  is  his 
intention  to  utilize  the  blast  furnace  gases  for  the  production  of 
power  to  operate  the  blowing  engine  and  electric  plant  that  will 
be  installed  for  driving  the  machinery. 

Mr.  Clyde  K.  Green  has  entered  upon  his  duties  as  traffic  man- 
ager of  the  electric  railway  system  of  the  Cataract  Power  Co., 
of  Hamilton,  and  Mr.  J.  B.  Griffith,  late  manager  of  the  Hamilton 
street  railway,  has  been  installed  as  purchasing  agent  of  the 
syndicate.  Mr.  H.  R.  Leydon  has  successed  iMr.  Gor3on  J. 
Henderson  as  manager  of  the  Hamilton  Electric  Light  &  Power 
Co.,  and  Mr.  Henderson  will  be  appointed  to  another  position  in 
onnection  with  the  company' s  plant. 

The  annual  meeting  of  the  Halifal  Electric  Tramway  Co., 
Limited,  was  held  at  Halifax  on  February  13th.    The  statement 


of  the  directors  showed  a  net  profit  of  $61,798,  as  compared  with 
$54,748.54  for  the  previous  year.  The  percentage  of  operating 
expenses  was  reported  to  be  lower  than  in  any  previoi  year, 
showing  a  decrease  of  3.91  per  cent,  as  compared  with  1898. 
The  car  mileage  increased  during  the  j  ear  by  20,334  car  miles, 
and  2,616,231  passengers  were  carried,  an  increase  of  196,963 
over  the  previous  year.  The  total  instalment  of  incandescent 
lamps  throughout  the  city  was  given  as  17,267.  The  power  station 
equipment  was  increased  by  a  constant  current  allerating  arc 
lamp  transformer  of  100  lamps  capacity,  a  line  transformer  of 
50,000  capacity,  and  1 10  meters.  Mechanical  stokers  were  placed 
under  one  boiler. 

Messrs.  Wright  &  McKinley,  of  Seaforth,  Ont.,  are  still  nego- 
tiating with  Dr.  Norton  for  the  purchase  of  the  electric  light  plant 
at  Shelburne.  If  an  agreement  is  reached  they  agree  10  supply 
lights  at  the  following  rates  on  a  five  year  contract  :  For  lighting 
streets  from  dusk  until  midnight,  and  eleven  o'clock  on  Sundays, 
with  26  arc  lamps,  run  on  moonlight  schedule,  S500  ;  for  lighting 
town  hall  and  public  library  with  20  incandescent  lights  of  16 
candle  power,  S25.  Rates  to  private  takers  would  be  :  1  to  3 
lights,  16  c.p.,  40c.  a  month  ;  4  to  10  lights,  16  c.p.,  35c  a  month  ; 
11  to  15  lights,  16  c.  p.,  33c  a  month  ;  over  15  lights,  16  c.  p.,  30c. 
a  month.  Bed  room  lamps,  8  c.  p.,  $2  per  year  ;  10  c.p.,  $2.25 
per  year;  16  c.  p.,  $2.77  per  year.  Halls  and  churches,  $1.50  per 
16  c.  p.  per  year.  Cleat  wiring,  $1  per  lamp.  Concealed  wiring, 
$1.25  per  lamp. 


ELECTRICAL  REPAIRS 

In  tht  large  and  weW  equipped  factories  where  the  marufaciure  of  electrical 
apparatus  is  carried  out  under  the  piece  work  s>-stem.  they  find  that  repair  »  ork  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  5\-!4em,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  abo\^  to  be  a  fact, 

MESSRS.  FRED  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL.  P.Q. 

have  arranged  their  works  for  repair  work  only.  Thev  keep  armatures  cf  ne^'jy  »ll 
makes  of  dynamos  in  stcck,  which  they  loan  while  repairs  are  heing  made.  TiMir 
factory  is  so  arranged  that  they  can  run  night  and  day.  and  work  can  be  finisbed  in 
the  shortest  possible  tiire.  Telephone  Blain  3149- 


Westinghouse 
Rotary  Converters 


Give  Satisfaction 
for  all  kinds  of 
Service  .... 


Rotary  Converter. 


Ahearn  &  Soper  -  Ottawa 

AGENTS  FOR  CANADA 
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''^^    The  Victoria  Telephone  Co.,  of  Woodville,  Ont.,  at  a  recent 
meeling-,  decided  to  extend  their  hne  to  Lindsay. 

f^i    The  British  Columbia  Electric  Railway  Co.  intend  to  do  con- 
siderable  double-tracking  in  the  city  of  Victoria. 
,  I     It  is  said  that  the  Montreal  Street  Railway  Co.  have  decided  to 

,i    provide  special  cars  for  the  convenience  of  smokers. 

A  new  building  will  be  erected  in  Montreal  for  the  Canadian 
,^  Pacific  Telegraphs,  the  plans  for  which  are  now  being  prepared 
by  Maxwell  &  Shutluck,  architects. 

■'3 

I  The  town  council  of  Richmond,  Que.,  have  given  a  five  year 
contract  for  street  lighting  to  the  electric  lighting  company  of 
that  place,  at  the  price  of  $1,000  per  year. 


The  corporation  of  the  village  of  Beaurivage,  Que.,  is  seeking 
power  from  the  Quebec  Legislature  to  construct  an  electric  rail- 
way within  the  municipality  and  connecting  with  the  city  of  Mon- 
treal. 

Messrs.  Peter  Ryan  and  John  Shields,  of  Toronto,  have  sub- 
mitted to  the  council  of  Kamloops,  B.C.,  a  proposition  to  es- 
tablish electric  light  and  waterworks  systems  costing  $100,000, 
provided  they  are  given  a  franchise  for  thirty  years. 

The  transport  "Milwaukee,"  which  was  chartered  to  carry 
the  Canadian  cavalry  to  South  Africa,  was  fitted  with  electric 
lights.  The  installation  includes  a  ro  k.w.  multipolar  dynamo 
and  switchboard,  which  is  being  supplied  by  the  Royal  Electric 
Co.  This  is  the  second  transport  for  which  this  company  have 
supplied  the  electrical  apparatus. 


JUUS  R.  BARBER,  Prisident. 


GEO,  E.  CHALLKS,  Sec.-Treas. 


THE  CYCLONE  GRATE  BAR 


C9 

P  58 
03 


C/3 
CO 


o 


SIMPLICITY 
DURABILITY 
ECONOIVIY 


Burns  the  Cheapest  Fuel  with 
the  Best  Results. 


A  Boy  Can 

Operate  It 


Send  for  Descriptive  Circulars 
and  Testimonials. 


When  installing  new  Boilers 
specify  Cyclone  Shaking  Grate. 

We  turnish  plans  and  specifica- 
tions lor  setting  Boilers  by  most 
modern  method,  to  ensure  economy 
of  fuel. 

We  also  remodel  old  plants  to 
ensure  the  best  economy  in  con- 
nection with  our  Grate  Bars. 

We  make  one  claim-  that  we 
agree  to  evaporate  more  water  per 
pound  of  coal  than  any  other  device 
in  America. 


The  Cyclone  Gkate  Bar  Co.MFANV  Toronto  Junction,  Ont.,  Jan.  zcth,  1900. 

(Limited),  Toronto. 

Gentlemkn,— We  take  much  pleasure  in  giving  you  our  testimonial  re  Grate  Bars.  The  set  you  put  in  for  us  is  giving  perfect  satisfaction.  They  are  very  con- 
venient to  operate,  have  ample  air  space,  and  are  very  economical  regarding  fuel. 

To  every  intending  purchaser  we  would  advise  to  adopt  the  Cyclone  Grate  Bar  in  preference  to  any  other  kind.    Wishing  you  every  success,  we  are, 

Yours  truly. 

Watt  81  Watson. 

MANUFACTURED  BY  ...  . 

Cyclone  Grate  Bar  Co.,  Limited 

Telephone  1106.  Office  :  10  King-  Street  West,  TORONTO,  CAN. 


NEW 

CATECHISM 
OF 

ELECTRICITY 
A 

PRACTICAL 
TREATISE 


PRICE 
$2.00 

SEND  t)l<nKRS  I  c)  .... 

THr^O.  flrUDE.L  & 

PUBLISHERS 
63  Fifth  Avenue  (corner  13th  Street)  - 


4 


FOR  ENGINEERS 

AND  DYNAMO  TENDERS 

Engineers  desiring  a  practical  hook  on  every-day  electrical  practice  will  find  tli.it  tliis  hook  IllK  all 
requirements,  as  it  treats  fully  upon  Dynamos,  Motors,  Wiring,  Electric  Lighting.  Hell-fuiin^,  Elec- 
tric liatteries.  Telephones,  Electric  Elevators,  I'umps  and  Railways.  It  is  also  in  itself  a  dictionary 
of  Electrical  Words  and  Terms.  The  volume  is  bound  in  handy  pocket-book  form,  red  leather,  gilt 
edges  and  gold  titles.  It  has  550  pages  of  up-to-date  information,  and  is  fully  illustrated  with  300 
cuts. 

This  work  will  b;  sent  p  istpaid  upon  receipt  of  $2.'o  to  any  address  in  any  part  of  the  world.  To  the 
patrons  of  the  Ei.EC  i  Ri  ai.  News  it  will  be  supplied,  if  desired,  on  easy  terms  of  payment,  i.  e.,  $'.00 
with  order  and  $i.oo  in  30  tlays  Send  remittance  by  Post  Office  or  E.\ press  Money  Order.  Hook 
will  be  sent  on  first  payment. 

SPE,GlflL  PROPOSITION 


C4  TALOairE 
SENT 
UPON 
REQUEST. 


GO. 


NEW  YORK 


W99. 

THEO.  AUDEL  &  CO.. 

New  Yoik  City  : 
Send  me.  postpaid.  "Hawhin's  New  Catechism  of 
Electricity. " 

Enclosed  find  One  Dollar  to  cover  first  payment.  If 
the  boob  proves  as  advertised,  I  hereby  agree  to  send 
you  the  remaining  dollar  within  30  d:ys. 

Name 

Address 
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The  vill  ige  council  of  East  Toronto  is  looking  into  the  question 
of  installing  an  electric  light  plant. 

Various  sites  have  been  visited  by  the  city  council  of  Halifax, 
N.S.,  which  has  decided  to  establish  a  municipal  electric  light 
plant. 

The  United  Electric  Co.,  of  Toronto,  purpose  erecting  new 
factory  buildings,  increased  business  having  made  larger  works 
necessary. 

A  by-law  will  likely  be  submitted  to  the  ratepayers  of  Yarmouth, 
N.  S.,  to  provide  the  sum  of  $13,000  for  a  steam  pumping  plant 
for  the  waterworks  system. 

Messrs.  W.  A.  McLean,  D.  Robertson  and  others  have  been 
incorporated  as  the  Walkerton  Electric  Light  &  Power  Company, 
of  Walkerton,  Ont.,  with  a  capital  of  $30,000. 

It  is  stated  that  the  Dominion  government  has  decided  to  in- 
stall a  storage  battery  plant  at  Hamilton  beach,  and  to  light  the 
piers  and  approaches  to  the  canal  by  electricity. 

A  very  attractive  booklet  descriptive  of  Ihe  Lundell  motor  has 
been  received  from  Messrs.  Jack  &  Robertson,  of  Montreal, 
Canadian  agents  for  the  Sprague  Electric  Company. 

The  Canadian  General  Electric  Company  are  in  need  of  ad- 
ditional factory  accommodation,  and  it  is  probable  that  they  will 
erect  a  large  addition  to  their  works  at  Peterboro,  Ont. 

The  E.  B.  Eddy  Co.,  of  Hull,  Que.,  have  awarded  the  contract 
for  electric  motors  for  operating  their  factory  in  Hull  to  Ahearn  & 
Soper,  Canadian  agents  for  the  Westinghouse  Company. 

The  mayor  of  Winiiepeg  has  announced  that  he  will  introduce 
a  by-law  to  provide  $300,000  for  the  installation  of  a  municipal 
gas  plant,  also  that  he  will  take  steps  to  secure  the  franchise  for 
private  electric  lighting. 

The  Crow's  Nest  Pass  Electric  Light  and  Power  Co.  has  been 
incorporated  by  the  Government  of  British  Columbia.  It  is  pro- 
posed to  develop  water  powers  and  supply  electric  light  and 
power  to  the  town  of  Fernie  and  vicinity. 

Some  idea  may  be  gained  of  the  output  of  the  Goldie  &  Mc- 
Culloch Co.,  Limited,  of  Gait,  Ont.,  when  it  is  known  that  they 


sold  34  engines  the  first  47  days  of  the  present  year.  The)  are 
busy  is  all  their  other  departments  as  well. 

Messrs.  W.  B.  Snowball,  R.  A.  Snowball,  Geo.  E.  Fisher,  R.A. 
Lawlor  and  D.  G.  Smith  are  seeking  incorporation  as  the  Chat- 
ham Electric  Light  Co.,  capital  850,000,  to  carry  on  an  electric 
lighting  business  in  the  vicinity  of  Chatham,  N.  B. 

Mr.  M.  Kyle,  of  Rat  Portage,  Ont.,  when  in  Toronto  recently, 
staled  that  as  soon  as  the  mines  of  the  Gold  Panner  Mining 
Company  were  established  on  a  firm  basis,  a  water  power  would 
be  utilized  and  the  entire  plant  operated  by  elecliicity. 

One  for  the  New  Midland  Elevaior  Co.,  one  for  the  Beaver 
Portland  Cement  Company,  Marlbank,  and  three  lor  the 
Linde  British  Refrigerator  Co.,  of  Montreal,  ai  e  among  recent 
sales  of  Wheelock  engines  made  by  the  Goldie  &  McCulloch  Co., 
Limited,  Gait,  Ont. 

The  C.P.R.  Telegraph  Companj-  have  decided  to  purchase  the 
building  now  occupied  at  the  corner  of]Hospital  and  St.  Francoii- 
Xavier  streets,  Montreal,  and  in  the  spring  10  erect  on  the  site 
thereof  a  new  building  so  planned  as  to  meet  the  requirements  of 
their  rapidly  growing  business. 

A  committee  of  the  council  of  St.  Mary's,  Onl.,  visited  ihe 
towns  of  Goderich  and  Seaforth  to  secure  information  regarding 
the  operation  of  waterworks  and  electric  light  plants.  This  com- 
mittee has  recommended  that  the  rown  assume  control  of  all 
private  electric  lighting  and  thai  additions  be  made  to  ihe  planl. 

Among  recent  sales  this  year  of  Ideal  high  speed  engines  made 
by  the  Goldie  &  McCulloch  Co.,  Limited,  of  Gilt,  is  one  for  St. 
Francois-Xavier  College,  Antigonish,  N.  S.,  two  for  Canadian 
General  Electric  Company,  and  one  for  W'm.  Cowan  &  Co.,  Prince 
Albert,  N.  W.  T.  These  engines  are  in  demand  all  oxer  the 
Dominion,  as  the  above  orders  show. 

The  T.  Eaton  Company  have  decided  to  remove  their  entire 
engineering  depanmenl  from  its  present  location  in  the  main 
building  toa  new  building  recenllv  erected  on  the  north  side  of 
Albert  St.,  Toronto.  .As  this  is  one  of  the  largest  isolated  electric 
and  steam  plants  in  the  Dominion,  this  change  will  involve  a  vast 
amount  of  labor.  The  chief  engineer  of  this  plant  is  Mr.  E.  J. 
Philips. 


METERS 

.  .  .  MANUFACTURED  BY  THE  .  .  . 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmeters  manufactured  by  the  Siemens  d  Halske 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  haue  enabled  me  to  complete  many  improue- 
ments  heretofore  contemplated  but  never  until  to-day  accomplished. 

CANADIAN  AGENTS  ^ 

MUNDERLOH  &  GO.  -  MONTREAL 

Wri  e  for  Catalogue  and  Discounts. 
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gpme  Types  of 

MANHATTAN 

Altepuating  Ouppent  Apc  Lamps 


Style  No.  200. 
D.  B.  Trim.  Brass. 


You  are  invited  to  inves- 
tigate our  A.  C.  Series  En- 
closed Arc  System. 


to  provide  for  any  percentage 
of  circuit. 

C'R  Loss  constant  at  all 
loads  =  200  watts. 


kG4 


Style  No.  202. 
Reflector.  Brass. 


Style  No.  252. 
D.  B.  Trim.  Iron. 


IlflN  S[i8 1.  C. 


At  6.6  amp.  72  volts 
arc  =  430  watts. 

Total  loss  in  lamp  =  5 
watts. 

Effi  ciency 

=99%. 

Power  factor 
complete  cir- 
cuit of  Lamps 


and  Regulat- 


or  =  .89. 


Style 
C.  G.  T 


No. 
rim 


1  ron. 


Manhattan  General  Construction  Co. 


Head  Office:  NEWARK,  N.J. 


Canadian  Office:  Temple  BIdg.,  TORONTO,  CAN, 
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The  Canadian  General  Electric  Company  have  subscribed  $i  ,000 
to  the  National  Patriotic  Fund. 

Mr.  R.  A.  L.  Gray,  electrical. engineer  and  contractor,  Toronto, 
has  re.noved  to  new  and  more  convenient  offices  in  the  Rossin 
House  block,  83^  York  street. 

It  is  understood  that  a  company  will  apply  for  a  charter  to 
operate  a  street  railway  in  the  municipalities  of  Fairville  and 
Carleton,  adjoining  the  city  of  St.  John,  N.B. 

It  is  reported  that  the  Cataract  Power  Company,  of  Hamilton, 
will  extend  their  radial  railway  system  to  Oakville  at  an  early 
date.  It  is  also  stated  that  the  Toronto  Street  Railway  Company 
will  build  a  road  west  to  the  same  point,  thus  completing  an  elec- 
tric railway  system  between  Toronto  and  Hamilton. 

The  city  of  Montreal  and  the  Montreal  Street  Railway  Co.  have 
agreed  to  ask  the  courts  to  decide  the  proportion  of  cost  to  be 
borne  by  each  for  the  removal  of  snow  from  the  streets  during  the 
winter.  The  street  railway  company  has,  in  the  past,  paid  two- 
thirds  of  the  costs,'  but  the  old  contract  having  expired,  the  com- 
pany wish  a  new  agreement  entered  into  on  the  half  cost  basis. 


Messrs.  Wallace  &  Little  willTnake  application  at  the  coming 
session  of  the  Ontario  Legislature  for  the  incorporation  of  tite 
Woodstock,  Thames  Valley  &  Ingersoll  Electric  Railway  Co.,  to 
construct  an  electric  railway  through  to  the  town  of  Woodstock, 
and  of  West  Oxford  to  Ingersoll,  with  branches  to  other  points. 


Lubricating  Oils  and  Greases,  Flue 
Cleaners,  Cotton  Waste,  Pipe  Covering, 
Asbestos  Goods,  Rubber  Packings, 
Brass  Goods,  Belting  and  Lace  Leather 


We  Buy  the  Best  and  Sell  at  the  Right  Price.    If  You  Want 

to  Save  Money  and  Get  Superior  Goods  Write  Us. 

THE  WM.  SUTTON  COMPOUND  CO. 

186  Queen  Street  East  -  -  TORONTO 


Victor  Turbines 

OPERATING  DYNAMOS 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other,  is  due  to  the  many  points  of 
superiority  possessed  by  this  Turbine. 


FEATURES  WORTH  REMEMBERING- 


Sigli  Speed,  Close  Regulation,  Great  Capacity 

High  Efficiency,  Perfect  Cylinder  Gate,  Steady  Motion 

RECENT  PLANTS  INSTALLED  :—Lachine  Rapids  Hy- 
draulic &  Land  Co.,  Montreal,  Que.,  12,000  h. p.;  Chambly  Manu- 
facturing Co.,  Montreal,  Que.,  20,000  h.p.;  West  Kootenay 
Power  &  Light   Co.,  Rossland,    B.C.,  3,000  h.p.;    Dolgeville  | 

CORRESPONDENCE  SOLICITED. 

The  StilwelUBierce  *  Smith^Vaile  Co.  = 


Electric  Light  &  Power  Co.,  Dolgeville,  N.Y.;  Honk  Falls  Power 
Co.,  Ellenvillt,,  N'.Y.;  Hudson  River  Power  Transmission  Co., 
Mechanicsville,  N.Y.;  Cataract  Power  Co.,  Hamilton.  Ont. 


/>  1  YTOy.  OHIO. 

r.  s.  A 


ELECTRICAL  STORAGE 

on  new  Lines. 

All  containing  cells  and  excessive  acid  omitted  ; 
Piles  of  any  voltage,  any  capacit)-,  in  one  unit ; 
Less  space,  less  weight,  less  price. 


Volta  Electric  Storage  Co. 


HAMILTON.  CANADA. 


Scientific  American,  Oct  14,  1899. 

The  Automobile  Magazine 
has  at  last  come  to  hand  and  is 
the  most  thoroughly  satisfactory 
periodical  which  we  have  seen 
in  any  language  on  the  subject. 
It  is  of  regular  magazine  size  and 
has  1 1 1  pages.  The  quality  of  the 
articles  is  very  high  and  the  il- 
lustrations are  of  the  best.  Every- 
one who  is  at  all  interested  in  the 
automobile  will  find  something  in 
the  new  magazine  which  will  in- 
terest him.  Even  the  social  side  is 
far  from  being  neglected,  as  there 
is  an  article  on  the  recent  floral 
parade  at  Newport  and  on  the 
Automobile  Club  of  France.  The 
Automobile  Index,  which  occupies 
some  nine  pages,  is  exactly  what 
has  been  needed.  On  the  whole 
the  magazine  is  a  most  satisfac- 
tory one. 


SUBSCRIBE  TO 


Z\  State  Street, 

NEW  YORK. 

$3.00  ft  YEftR. 


N.  Y.  Evening  Post,  Oct.  9.  1S99. 

The  new  illustrated  .Al  TOMO- 
BiLE  Magazine  (New  York  :  I'. 
S.  Industrial  Publishing  Co.)  has 
a  ver}-  attractive  appearance,  and 
is  so  varied  in  contents,  without 
undue  padding,  that  one  wonders 
how  the  editor  can  fill  his  pages 
here.ifler.  Still,  the  list  v>n  page 
loi  shows  that  there  is  a  consider- 
able "  foreign  automobile  press:" 
and  what  foreigners  can  do  in  the 
way  of  funiishing  '*  copy  "  to  the 
printer.  Americans  can.  The  so- 
ciety feature  of  the  new  vehicle  is 
brought  to  the  front  with  news 
from  the  Newport  festival — the 
driver,  by  the  way.  not  always 
sitting  on  the  left.  There  are 
comj'velent -seeming IxH-'k  reviews, 
and  some  concossionsane  made  t<> 
the  general  reader  in  comicalilica 
of  j>enoil  and  verse.  The  maga- 
zine seems  free  from  bias. 
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V. 


A  Series  Alternating 

Street  System 

WHICH  IS  SUCCESSFUL 


Our  Constant  Current  Transformer 
can  be  operated  on  any  Potential,  or  any 
periodicity,  and  on  one,  two  or  three  cir- 
cuits without  additional  constant  Potential 
Transformer  as  required  when  so  called 
"  reo  ulator  "  is  used. 


Power  factor  and  efficiency  highest 
attainable. 

No  destructive  grounds  or  short 
circuits  with  other  lines  where  our  Trans- 
former is  used. 

If  you  contemplate  a  change  we  can 
show  you  results  which  HAVE  NOT  ^^^^ 
CANNOT  be  attained  with  any  other  system. 

WRITE  US  FOR  INFORMATION 

CANADIAN  GENERAL  ELECTRIC  CO'Y 

i^iiv[ixe:i> 

The  Largfest  Manufacturers  of  Electrical  Apparatus  under  the  British  Flag;. 

IIKAI)  (^l- MCI':  :  I-  \d  ORIKS  : 

TORONTO,  ONT  PETERBORO',  ONT. 

Branch  Offices  : 

HALIFAX  MONTREAL  WINNIPEG  ROSSLAND  VANCOUVER 


CflN^^DlflN    EliECTRlCflL'  NEWS 


March,  1900 


SPARKS. 

Tenders  have  just  been  taken  for  lig-hting  the  streets  of  the 
town  of  Napanee,  Ont.,  for  a  period  of  ten  years. 

The  Royal  Electric  Company,  at  a  meeting'  of  the  directors 
held  a  fortnight  ago,  declared  a  quarterly  dividend  of  two  per 
cent. 

The  corporation  of  Hull,  Que.,  will  shortly  let  the  contract  for 
lamps,  wires  and  fixtures  for  the  new  arc  lighting  system. 
There  will  be  75  arc  lamps. 

Mr.  L.  E.  Gauthier,  of  Montreal,  is  preparing  plans  for  a  boot 
and  shoe  factory  to  be  erected  at  Hull,  Que.,  in  which  there  will 
be  installed  several  electric  motors. 

The  Montreal  Street  Railway  Company  proposes  to  place  its 
wires  underground.  The  manager,  Mr.  F.  L.  Wanklyn,  states 
that  it  has  been  decided  to  expend  $200,000  on  a  conduit  system 


which  has  become  necessary  owing-  to  the  large  number  of  cars 
on  the  streets.    The  work  will  last  about  nine  months. 

The  Chambly  Water  &  Power  Company  have  commenced  the 
construction  of  a  new  tail  race  at  Chamby  in  order  to  develop  the 
entire  water  power.  The  contract  has  been  given  to  P.  Lyall  & 
Sons. 

Mr.  Geo.  C.  Robb,  of  the  Boiler  Inspection  &  Insurance  Co.. 
has  recommended  that  two  new  horizontal  tubular  boilers  of 
125  h.p.  be  installed  in  the  Machinery  Hall  of  the  Toronto  In- 
dustrial Exhibition.  " 

The  Underfeed  Stoker  Company  of  America  was  incorporated 
last  month  in  Xew  Jersey,  with  a  capital  of  Si, 000,000,  to  manu- 
facture an  automatic  stoker.  The  incorporators  include  Messrs. 
Geo.  Gooderham,  W.  R.  Brock,  T.  Rowan,  J.  L.   Ross,  Elias 

Rogers,  Lloyd  Harris,  and  J.  B.  Dill,  of  Toronto. 


FIRSTBROOK  BROS. 


TORONTO. 


King  St.  East, 

MANUFACTURERS  OF 

TOPFINS, 

SIDE-BL^OCK 

AND  GKOSS-RRMS. 


WRITE  FOR  PARTICULARS. 


DON'T  STANDSTILL! 

Be  ..progressive  and  secure  a 
thorough  technical  education  in 
y  ur  profession. 

Systematic  Home  Study 

during  spare  moments  will  in- 
crease your  eflficiency  and  AD- 
VANCE YOUR  SALARY. 
ELECTRICAL  ENGINEERING 
Taught  by  Mail. 
Write  to-day  for  "  Handbook 
6." 

AMERICAN  SCHOOL  OF 
CORRESPONDENCE 

(Chartered  by  Commonwealth  of 
Massachusetts. 
Boston,  Mass.,  U.S.A. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


m  flMERICflN  STOKER 


Photograph  of  a  Chimney  BEFORE  the      The  same    THE  .  .  . 

Atnerican  Stoker  was  installed.  ^^J^^  flniGrjCan  hlOW  .nsulled. 


Manufactured 
by  the.... 


fliiieriGan  Stoker  Go. 


Washington  Life  Bldg., 
Broadway  ajjd  Liberty  Street, 
SEW  roRK. 


MONTREAL,  CANADA;  W    1     (  OW  l  K.  M,,  ..c^-.  S-ktft  Kat,  u^v  CmviFK- 


Please  mention  the  Ei.el tkicai.  News  when  corresponding  wiih  advertisers. 


FOR  SALE 


60  K.W.  WestinghoLise  looo  \'.  Alternating  Generator,  with 
Exciter  ;    both  in  good  ctmditit^n. 

Electric  Repair  Sl  Contracting'  Co. 

617-619  Lagauchetiere  Street  MONTREAL 


IMPERIAL  PORCELAIN 
HIGH  POTENTIAL 
INSULATORS   


MARK 


■     ■     ■     ■  IMPERIAL  PORCELAIN 

Manufactured  by  Imperial  Porcelain  Woiks. 

These  Insulators  have  been  adopted  exclusively  by  such  important  Canadian 
Tninsniissioii  of  P<.>wer  Lines  as  :  West  Kootenav  Power  &  Light  Co..  Bonning- 
ton  Falls  to  Rossland  ;  Cataract  Power  Co..  of  Hamilton.  DeCew  Falls  to 
Hamilton  ;  Chambly  Manufacturing  Co..  Chambly  to  Montreal :  Light,  Heat 
&  Power  Co.,  of  Lindsay.  Fenelon  Falls  to  Lindsav  ;  Town  of  Orillia,  Ragged 
,  Rapids  to  Orillia,  and  many  others  in  Canada.  tJnited  States,  Mexico  and 
,  i  Australia. 

Address  all 
Correspondence 
to..^^^M 


General  Agent,  7  Arch  Street.  BOSTON.  MASS. 
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JOHN  STftRR,  SON  &  GO.,  Limited. 

fiflLIFflX,  N.  S. 

Agent  for  Ontario  and  Quebec  : 
JOHN  FOKMAN,  -  MONTREAL 


Please  mention  the  Electrical  News 
when  corresponding  with  advertisers. 


ESTABLISHED  1849- 
Chari.es  F.  Clark,  Jared  Chittenden, 

President.  Treasurer. 

BRADSTREET'S 

Capital  and  Surplus,  $1,500,000. 

Offices  Throughout  the  Civilised  World 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infer- 
mation  that  reflects  the  financial  condition  and  the  con 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
rtrilying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  expen.se  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Toronto  Office;  Cor.  Melinda  and  Jordan  Streets. 
Hamilton  Office  :  No.  39  James  Street  South. 
London  Office  :  No.  365  Richmond  Street. 
Winnipeg  Office  :  No.  398  Main  Street. 
Vancouver  Office:  Cor.  Hastings  and  Hamilton  Streets. 
Victoria  Office  :  Board  of  Trade  Building. 

Thos.  C.  Irving,  Gen.  Mgr.  Western  Canada, 
Toronto,  Ont 


TENDEftS  WANTED 


A  Weekly  Journal  of  advance  mtorma- 
tion  and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 


I  CANADIAN  COrlTRACTRECORDi 

TORONTO.  S 


The  New  System 

OF  EDUCATION 

Electrical 
Engineering 

Mechanical,  steam  Civil 
and  Mining  Engineering; 
Arcfiitecture  ;  Drawing  . 
Surveying ;  Chemistry  ; 
Shorthand  ;  Book-keeping 
and  English  Brancties 
TAUCHT  BY  MAIL. 
Over  SO  Courses. 
We  have  helped  thousands  to  better  positions 
and  salaries.   Send  for  free  circulars,  stating 
the  subject  in  which  you  are  interested. 
THE  1NTKI<N\TI0MAL  t'OURESPIlNIIEXCE  SCHOOLS, 
B0.T  1004,  Scranton,  Pa. 


The  Packard  Electric  Co.,  Limited 


MAKERS  OF 


Lamps  Transformers 


SOLE  AGENTS  FOR 


Ssheeffer  Recording  Watt  Meters 


ST.  CATHARINES,  ONT. 


WESTON  mmw  mmw  go. 


w 


7/4-/20  W/.'/Zaw  Street, 

NEWARK,  N.J..  U  S  A. 


ESTON  STANDARD  PORTABLE 

Direct-Reading 

VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over. 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  pomt 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy. 

The  Electrical  News  is  the  best  medium  througli  whicli  to  reach  users  of 
electrical  and  engineering  appliances.     Write  for  advertisement  rates. 


JUST  I>XJBLISHE13 


Cf\Nf\Dlf\N 
HflND-BOOK 

OF 
f\ND 

BLBCTRICITY 

By 

William 
Thompson 


170  Pages 
DIustrated 


® 


4  • 


In  Strong  Cloth  Binding 

Send  for  Table  of  Contents. 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  rnore 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO      -  CANADA 


IV. 
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Ness.    Lap  5  Bate 
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!  \}  P  t.  R  5  n~ 


Milde  Micrr: 

The  best  IRAN; 


TELEPHONES^ 


Si:i£irriijm3Ui'/'U£5. 


QUEBEC  AGENTS  - 

£as^DP  Dynamas. 


SwltcD-Boards  anfl  flnnonciators 

FIRE  ALARM  APPARATUS  and 


Nessphones,"  Montrea 

419  St  James  St, 

Cor.  Crsiig, 


RM  APPARATUS  and  j  montr&«l 

TELEGRAPH  INSTRUMENTS  (9  Tde-  ..n—.oc 


E.  J.  BROWN 

ELECTRICAL 

REPAIRING 

Transformers,  Motors  and  Dynamos 
a  Specialty. 

72  Colborne  St,   -  BRANTFORD 


E^n^ineering  Contract  Corripany 

Main  Office  :  Canadi&n  Office  : 

Empire  Building,  71  Broadway,  NEW  YORK  Temple  Building,  TORONTO,  ONT. 

HENRY  F.  DUCK,  Manager  for  Canada. 

BRIDGE  SUB-STRUCTURES,  WATER  POWER  DAMS.  CANAL  WORK 
and  CAISSON  FOUNDATIONS  a  Specialty 


ELECTRICAL  SUPPLIES 


Induction  Alternators  (No  Moving  Wires)  Transformers 
Watt  Meters,  Lamp  and  Ampere  Hour  Meters 
Wiring  Supplies,  Etc.,  Etc. 

MUNDERLOH  8c  CO. 


61  St.  Sulpice  Street 


IVIONTRE  AL 


"Our  Oak  Leather  is  Tanned  and  Curried  in  the 
good  old  way  and  made  into  Belting,  with  the 


accumulative  experience  of  43  years.  EXTRA 
"brand. 


THE  J.  G.  McLaren  belting  co. 


FACTORY:  MONTREAL. 


TORONTO. 


VANCOUVER. 


Please  meniion  the  Canadian  Electrical  News  when  corresponding  with  advertiser^- 


The  ELECTRICAL  CONSTRUCTION  COMPANY  of  London.  Limited 

LONDON         -  CANADA 


"Perfection"  Type  Engine  Generator 


Direct  Connected 
and  Belted  .  . 


Manufactured  in  any  siic,  or  voltage  with  any  stAndard  engine. 

=w  MOTORS 

Switches,  Swilcliboard*.  and  Coninuilators  .\lways  in  Slock. 

Spare  Armatures  ;  Armature*  rewound — any  type. 

Repairs  to  Any  System  on  Short  Notice. 
Office  and  Factory:  90  YorU  Sti?eet,  London 

AGENCIES:  .Winnipeg.  Vancouver    Halifax.  „. 

Toronto.  Montreal,  Klng:»ton. 


OLD  SERIES,  VOL.  XV —No.  8. 
NEW  SERIES,  VOL.  X.— No.  4. 

APRIL,  1900 

PRICE  10  CENTS 
$1.00  Per  Year. 

THE  UNITED  ELECTRIC  CO.,  Limited 

.  .  .  S'wTCCSSSORS  TO  .  .  . 

W.  A.  Johnson  Electric  Co'y.  Toronto  Electric  Motor  Co.,  Limited.  Thompson  Electric  Co. 

We  manufacture  a  complete  line  of  Electric  Light  and  Power  Apparatus.   We  are 

prepared  to  contract  for  complete  installation 
Head  Office— 


134  King  St.,  W., 


TORONTO,  ONT 


Current 
Completely 
Registered 


ABSOLUTELY  ACCURATE 

From  Less  than  5  c.p.  to  Full  Capacity 
Guaranteed  for  Three  Years 


No 


Current 
Lost 


Entire 
Revenue 
Secured 

No 

Friction 


Exterior  View  of  Meter 


Interior  View  of  Meter 


Air  Tight 


Moisture 

Proof 


^  Dust  Proof 
Insect  Proor 

Magnetic 
Suspension 

No  Wear 


Stanley  Instrument  Company 

GREAT  BARRINGTON,  MASS.,  U  S.  A. 

For  Sale  in  Canada  Exclusively  by  .  . 

THE  ROYAL  ELECTRIC  GO. 


MONTREAL,  QUE. 


TORONTO,  ONT. 


n. 


CflNfiDIflJ^    ELiECTRlCflL^  NEWS 


April,  1900 


ROBERT  A.  ROSS,  E.  E. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Plans,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 


J.  ALEX.  GULYERWELL 

Electrical  and  Rpnl^PP 
.  .  .  Hydraulic   Ul  UlVOl 

Commercial  Eng-ineer 

Late  Local  Manager  Toronto  and  Central  Ontario  for 

Royal  Victoria  Life. 
Formerly  with  Edison  General  Electric  Co. 

6  King  St.  West  rZ")  TORONTO 


EL&GTRIGf\L 
ENGIN&ER.. . 

Designer  of  Electrical  Machinery 
and  Apparatus. 

127  Kino  St.     HftMlLTON,  ONT. 


Roderick  J.  Parke 

CONSULTING  ELECTRICAL  ENGINEER 

Central  Station  Lighting. 
Long  Distance  Electrical  Power  Transmission 
Central  Station  ManagemenL. 


Estimates 


Specifications  Reconstructions 
Reports  Valuations 


310  Temple  Building, 


TORONTO,  CANADA 


W.  T.  Steward 

ELECTRICAL  ENGINEER 

Arbitrator,  Consulting  Electrical  Engineer, 
Complete  Specifications  and  Plans  tor  Elec- 
tric Light,  Street  Railway  and  Power  In- 
stallations. .  .  Inspection,  etc  ,  positively 
independent  of  any  Electric  Light  Maiufac- 
turer. 

Temple  Building,   -  TORONTO,  ONT. 

Telephone  8441.  • 


O.  U.  SELEDRICK 

Manufacturer  of^   SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's  Patents  in  Canada. 

Patronize  Home  Industries. 
•SI  All  I  ask  is  a  trial  ^ 


F.  N.  Phillips,  President. 


Geo.  H.  Ol.nev  2nd,  Secretar^'-Trea- i.rer 


mi  F.  nm  mm  w 

MONTRE)f\U  Gf\Nf\Df\ 

[m  mm  mi 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Americanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factorj' :    Americ.\n  Electrical  Works,  Providence,  R.  I. 
New  York  Store:    \V.  J.  W.^TSON,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  DoxOHOE,  Agent,  241  Madison  Street. 


Manufacturers  will  find  it  to  their  advantage  to  use  the  columns  of  the 
Electrical  News  in  making  announcements. 


The  MUMFORD  1/VlPROVE.D  BOIUER 

is  built  with  Sheet  Steel  Case  or  for  Brick  Casing,  as  desired.  Ii  has  an  Interr.;. , 
Firebox,  Water  Circulation  similar  to  a  Water  Tut>e  Boiler,  large  heating  surface, 
and  special  arrangements  for  prev'entinK  and  removing  scale. 

Robb  Engineering  Co.,  Limited,  Amherst,  N.S. 


RUBBER  INSULATED  WIRES  AND  GABLES 


OF  EVERY  DESCRIPTION  FOR 


Telephone,  Telegraph,  and  Electric  Lighting  Purposes. 


WIRE  AND  CABLE  COMrAXY 

MONTREAL 

l^(=T=l=T=l=T=l=ldbl=l=TlEt=l=T^^ 
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t  TVirk  M'Prkr»mir»lr  Will  develop  more  power  from  a  given  quantity  of  water  than  % 
0     1  lit/  iTl  \jyjL  lllll/lV  anv  other  Turbine.  ❖ 


any  other  Turbine. 

OUR  WHEEL  GIVES  MORE  THAN  DOUBLE  THE  POWER  OF  MOST  WHEELS  OF  THE  SAME  DIAMETER,  BY  REASON  OF  WHICH  THE  COST  IS  LESS  PER  HOKSE  POWER. 


^  These  statements  are  based  on  tests  made  m  the  Holyoke  Testing  Flume,  where  the  M'Cormick  ^ 

O    Turbine  recorded  over  80  per  cent,  of  efficiency — some  of  the  larger  sizes  over  85  per  cent.  O 


THE  M'OORMIGK  TURBINE 


.MANUKACTI  REII  BV- 


I  S.  MORGAN  SMITH  CO.,  York,  Pa.,  U.S.A. 

^  Note. — There  is  no  water-power  plant,  unless  under  very  high  head,  whose  power  cannot  be  increased  with  the  same  ^ 
^  quantity  of  water  by  using  Mccormick  TURBINES.  ^ 


...JUST  PUBLISHED... 


THE 

CANADIAN 
HAND-BOOK 

OF 

STEAM 

AND 

ELECTRICITY 


By 

William 
Thompson. 


170  Pages— Illustrated 
in  Strong  Cloth  Binding 

The  preparatory  chapters  are  devoted  to  a  concise 
explanation  of  the  foundation  principles  of  mathematics, 
a  knowledge  of  which  is  absolutely  essential  to  the 
tudy  of  Electricity  and  Engineering.  In  the  succeed- 
ing chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects  and  is 
equipped  with  knowledge  sufficient  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  cents. 

The  C.  H.  MORTIMER  PUBLISHING  CO. 
of  Toronto,  Limited 

Publishers, 
TORONTO      -  CANADA 


Crocker  Improved  Turbine 

In  Horizontal  Setting,  with  Quarter  Turn  Elbow. 


Where  the  nature  of 
the  location  will  per- 
mit its  use  this  type 
has  many  advantages. 
It  is  very  suitable  for 
direct  connection  to 
dynamos,  and  many 
are  in  operation  in 
this  class  of  service. 


Notice  how  complete  and  compact  this  arrangement  is,  and  how  easily  it 
may  be  installed.  Can  you  use  anything  of  this  kind  ?  Your  inquiries  will 
receive  prompt  attention. 

Water  Powers  examined  and  Reports  made. 
Estimates  submitted  for  Complete  Equipments. 


The  JENCKES  MACHINE  CO., 

Lansdowne  St.,  Sherbrooke,  Que. 


Please  mention  the  Electrical  News  when  corresponding-  with  advertisers. 


WHEELOCK       IDEAL  ENGINES 

HUNDREDS  IN  USE  IN  CANADA  GIVING  BEST  SATISFACTION 


For  all  purposes 
where  economy  and 
even  speed  is  re- 
quired these  engines 
cannot  be  surpassed. 

Write  for  Catalog. 


WE  ALSO  MAKE  GAS 
AND  GASOLINE  ENGINES, 
BOILERS,  PUMPS,  WATKR 
WHEELS,  WOLF  GVRATORS, 
FLOTR  MILL  MACHINERY, 
OATMEAL  MILL  MACHINERY, 
OATMEAL  STEAM  KILNS, 
WOOD-WORKING  MACHIN- 
ERY, IRON  PULLEYS,  WOOD 
lUM  SPLIT  PULLEYS,  SHAl-  P- 
ING,  HANGERS,  GEARIN(i, 
FRICTION  CLUTCH  PULLEYS, 
ETC.,  SAFES,  VAULTS  AND 
VAULT  DOORS. 


GOLDiE  &  Mcculloch  co.,  limited 
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SPRAGUE  ELECTRIC  CO. 

NEVIT  YORK 

"GREENFIELD"  FLEXIBLE  METftLLIC  CONDUIT 

Approved  by  all  leading  Architects  and  Electrical  Engineers. 
Cheaper  than  plain  uninsulated  Iron  Tubes,  and  less  labor  in  installation,  owing 
to  absence  of  Elbows  and  Couplings.     Shjpped  in  lengths  ot  100  feet. 
Prices  and  full  particulars  on  application. 


JACK  St  ROBERTSON 


CANADIAN  SALES  AGENTS 


MONTREAL 


Northey  Gas  or 
Gasoline  Engine 

Supplies  a  smooth  running,  continuous,  easily-con- 
trolled form  of  power,  essential  to  the  operating  of 
electrical  machinery.  It  is  extremely  simple  in  con- 
struction aud  so  easily  run  that  it  requires  no  attention 
for  hours  at  a  time.  Its  handiness  and  convenience 
make  it  specially  useful  in  the  case  of  Isolated  Plants, 
such  as  that  in  a  gentleman's  residence  or  small  town. 
Send  for  Inf onnatioD . 


'  Built  tor  Hard  Work. 


NORTHEY  MFG.  CO.,  LIMITED 


015  King  St. -Subway. 

TORONTO 


PITTSBURG  TRANSFORMER 

TYPE  K 

We  offer  the  Central  Station  Trade  a 
hio"h  tirade  thorouohl\-  relial^lc  Trans- 
former  at  prices  that  dcfv  competition. 
Write  for  Information. 


TYPE  K. 


JOHN  FORMAN 

ELECTRICAL  SUPPLIES  608  and  610  Craig  street,  MONTREAL 


JOMN  /n^DOUGALL    -  Caledonian  Iron  Works.  /V\ONTREf\L.  QUE 
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A  MAMMOTH  LEATHER  BELT. 

The  illustration  on  this  page  represents  the  largest 
leather  belt  ever  made  in  Canada.  It  was  manufactured 
by  Messrs.  Sadler  &  Haworth,  of  Montreal  and  Toron- 
to, for  the  Ogilvie  Milling  Company,  of  Winnipeg,  Man. 
Its  dimensions  are  :  Width,  72  inches  ;  length,  1 15  feet  ; 
thickness,  3  ply  ;  while  its  total  weight  is  2,270  lbs. 
The  same  firm  recently  furnished  two  48  inch  3  ply  belts 


district.  The  gas  is  washed  and  passes  through  coke 
scrubbers  and  saw-dust.  No  smell  of  tar  is  noticed, 
and  no  trouble  seems  to  arise  in  the  engines,  which, 
like  the  generators,  come  from  the  Maschinenfabrik 
Deutz.  The  three  engines  of  125  horse-power  drive, 
each,  a  compound  four-pole  continuous  current  gener- 
ator for  550  volts  at  180  revolutions.  A  battery  of 
280  Tudor  cells  is  connected  in  parallel  to  the  dynamos. 


I'm-;  l,AKi.iisr  I.kai  iii:k  Bi;li  E\  i-.k  Madi-:  in  Canada    FROiM  the  P'actory  of  Sadler  &  Haworth. 


for  the  Standard  Electric  Company  of  Montreal,  a  38 
inch  belt  for  the  London  Electric  Light  Company,  and 
several  wide  3  ply  belts  for  saw  mills. 

GAS  DRIVEN  ELECTRIC  PLANT. 

An  interesting  feature  of  the  public  service  of  Zurich 
and  the  neighborhood  is  the  power  plant  at  Oerliken, 
which  furnishes  current  for  the  street  railway  lines. 
The  installation  at  present  includes  one  gas  generator 
of  200  horse  power  and  two  of  100  hundred  horse 
power.    The  generators  burn  anthracite  from  the  Liege 


Tne  regulating  cells  are  changed  by  a  motor-generator. 

The  guide  book  furnishes  the  following  information 
regarding  this  station,  which  belongs  to  the  Zurich 
Oerliken-Seebach  system  :  Coal  consumed  per  effective 
horse  power  of  the  gas  engines,  0.65  kilogramme 
(1.4  lb.)  ;  each  train  makes  161  kilometers  (100  miles) 
per  day  ;  the  line  having  a  length  of  5  miles  and  a 
rolling  stock  of  20  cars,  of  which,  as  a  rule,  only  10  are 
running.  With  3.2  passengres  per  car-kilometer,  the  in- 
come is  43  centimes  per  car-kilometer,  and  the  cost 
amounts  to  34.4  centimes. 
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Fig.  I — Exterior  of  Park  Row 
Office  Building,  New  York  City. 


ELECTRICAL  EQl  IIPMENT  OF  THE  HIGHEST 
OFFICE  BUILDING  IN  THE  WORLD. 

Among  the  forest  of 
lofty  structures  upon  the 
lower  end  of  Manhattan 
Island,  the  Park  Row 
Syndicate  Building  stands 
out  prominently.  This 
mammoth  office  building 
is  opposite  the  New  York 
post  office,  and  adjoins 
the  city  hall  square,  and 
marksan  important  centre 
of  the  city.  The  con- 
struction of  this  building, 
which  has  recently  been 
completed,  offers  to  the 
engineer,  architect,  and 
builder  many  points  of 
interest.  The  most 
modern  developments  of 
art  and  science  in  each 
branch  of  work  have  been 
applied  to  the  equipment, 
and  characterize  this 
building  as  an  advance 
upon  previous  structures. 
The  first  illustration  gives 
an  idea  of  the  number  of 
stories  and  the  consequent  immense  number  of  persons  to  be 
accommodated  and  transported.  The  building  is  somewhat 
irregular  in  plan,  having  a  frontage  of  104  feet  on  Park  Row, 
and  extends  backward  a  distance  of  178  feet.  There  are  26 
stories  from  the  ground  level  to  the  main  roof,  five  stories  in  each 
tower,  and  one  small  story  in  each  dome.  In  addition,  there  is  a 
basement  and  sub-cellar  below  ground,  making  a  total  of  34 
stories  in  all.  The  height  of  the  building  is  424  feet.  Pile  foun- 
dations are  used  throughout,  the  total  weight  of  the  building 
being  computed  at  about  65,000  tons. 

The  building  contains  nearly  1,000  offices,  each  of  which  is 
finished  in  hard  wood,  is  sleam  heated,  electric  lighted,  and 
supplied  with  hot  and  cold  water.  All  the  offices  are  connected 
by  telephones,  with  an  information  bureau  at  the  entrance  to  the 
building,  and  have  a  messenger  rail  box.  It  is  estimated  that 
the  building  has  accommodation  for  4,000  persons,  and  will 
contain  this  number  when  all  the  offices  are  let. 

The  Westinghouse  Electric  &  Manufacturing  Company  supplied 
the  electrical  equipment,  including  the  generators,  boosters  and 
switchboard,  an  account  of  which  will  be  given  in  this  article. 
The  other  branches  of  construction  were  designed  and  carried 
out  so  that  the  building  should  be  second  to  none  in  point  of  equip- 
ment. The  boiler  room  is  in  the  center  of  the  sub-cellar,  east  of 
the  generating  plant,  and  contains  three  water  tube  boilers, 
aggregating  900  h.p.  The  main  steam  pipes  are  designed  to 
carry  a  continuous  working  pressure  of  130  pounds  to  the  square 
inch.  Each  boiler  is  provided  with  separators  to  insure  the 
delivery  of  dry  steam  to  the  engines.  Exhaust  fans,  operated  by 
electric  motors,  retain  the  temperature  of  the  boiler  and  engine 
rooms  at  a  low  point.  From  the  boiler  room  steam  is  taken  to 
heat  the  system  of  offices.  In  zero  weather  70  degrees  will  bo 
maintained  by  direct  low  pressure,  or  exhaust  steam  radiators, 
operated  by  a  16  inch  main  in  the  basement.  This  main  is  cross- 
connected  with  the  exhaust  from  the  engine  and  pumps.  The 
condensation  from  the  heating  system  is  returned  to  the  boilers 
by  pumps. 

In  the  sub-basement  the  three  boilers  are  installed  near  the 
centre,  between  the  columns.  The  engine  and  generator  room 
is  partitioned  off,  and  in  front  of  these,  running  under  the  pave- 
ment, is  a  part  used  for  the  storage  battery.  Coal  is  brought  to 
the  building  through  an  alley  and  shot  into  the  bunkers.  Along 
one  side  of  the  sub-basement  a  railway  track  is  built  for  con- 
veying coal  from  the  storage  rooms  to  the  boilers,  and  for 
carrying  ashes  to  the  sidewalk  lifts  in  front  of  the  building. 

The  engine  and  generator  room  contains  five  sleam  engines, 
direct  connected  to  Westinghouse  generators.  Four  of  the 
engines  are  tandem  compound.  They  are  operated  as  non- 
condensing  compound  engines.  It  is  expected  that  with  a  steam 
pressure  of  130  pounds  they  will  show  a  much  better  steam 
economy  than  simple  engines.  The  fifth  engine  has  a  single 
cylinder,  and  operates  a  booster  in  connection  with  the  storage 
battery. 


The  electric  generating  plant  was  provided  by  the  Westing- 
house Electric  &  Manufacturing  Company,  and  consists  of  two 
200  k.w.,  one  100  k.w.,  and  one  75  k.w.  Westinghouse  standard, 
compound  wound  generators,  120  volts.  Fig.  2  shows  one  of  the 
200  k.w.  generators.  The  additional  apparatus  is  the  40  k.w. 
booster  dynamo,  direct  connected  to  the  smaller  engine,  and  a  20 
k.w.  booster  driven  by  a  32  h.p.  electric  motor.  Fig.  3  illustrates 
the  booster  attached  to  the  electric  motor. 

In  addition  to  the  generating  plant,  a  storage  batter>-  has  been 
provided,  of  58  chloride  accumulators.  The  battery  insures  an 
equalization  of  load,  and  acts  as  a  reservoir  of  electrical  energy 
for  supplementing  the  plant  in  case  of  necessitj-.  It  also  supplies 
current  for  a  few  lights  and  an  elevator  service  for  night  duty. 
The  capacit}'  of  the  cells  in  the  battery  is  500  k.w.  hours,  and  the 
normal  discharge  rate  is  350  amperes  for  ten  hours,  but  it  is 
capable  of  discharging  at  five  times  this  rate,  and  a  momentarj' 
discharge  of  2,000  amperes  for  periods  not  exceeding  thirty 
seconds. 

The  booster  dynamos  are  operated  in  connection  with  the 
storage  battery  to  compensate  and  equalize  the  load  fluctuations 
and  to  maintain  the  output  of  the  dynamos  relatively  constant. 
The  two  boosters  are  interchangeable,  to  serve  lor  varying  out- 
puts, and  the  dynamo  portions  ate  substantially  alike.  The  field 
of  the  dynamo  portion  in  both  cases  has  a  series  and  i  hunt  wind- 
ing, the  two  connected  differentially.  Both  windings  can  be 
varied,  the  shunt  winding  being  varied  by  a  rheost<lt  io  ihe  usual 
way,  while  the  series  winding  is  varied  by  a  series  of  equalizer 
shunts. 

The  series  winding  of  the  booster  dynamo  is  arranged  so  as  to 
take  either  the  whole  or  a  determinate  fKjrtion  of  Ihe  current  fed 
from  the  dynamos  into  Ihe  power  circuits,  and  this  winding,  and 
the  e.m.f.  due  to  it,  are  made  responsive  thereby  to  ihe  condi- 
tions and  fluctuations  of  the  load  on  the  power  circuits.  The 
shunt  windings  are  connected  across  the  terminals  of  the  battery 
or  excited  from  the  dynamo  bus-bars.  The  armature  of  the 
booster  dynamo  is  connected  to  the  batltry  circuit.  By  making 
the  proper  adjustments  so  as  to  regulate  the  relative  effects  of  the 


Fig.  2 — One  of  the  Two  200  k.w.  Westinghoise  Pirfit 
Ci  RRENT,  "  Engine  Type  "  Generators. -^  I"'ark  Row 
Office  Bi  ii.niNG,  New  York  City. 

series  and  shunt  windings  according  to  Ihe  conditions  of  load, 
the  condition  of  Ihe  charge  of  the  storage  battery,  and  the  reg\i- 
lating  effect  desired,  etc.,  it  is  p«.»ssible  to  arrange  the  conditi<»n* 
so  that  for  a  certain  critical  current  Ihe  baiter)-  e.m.f.  will  exactly 
equal  that  at  Ihe  bus-bars.  For  a  higher  cuireni  Ihe  booster 
dynamo  will  act  as  a  generator  to  supplement  the  e.ni.t.  vM  the 
batter}',  and  make  it  discharge  in  parallel  with  the  generators. 
If  the  working  current  falls  below  the  critical  value,  the  effect  of 
the  shunt  winding  predominates,  and  the  K-»osler  dynamo  will 
generate  an  e.m.f.  in  the  oppi'<site  direction  to  «.iipplcnicnl  the 
charging  effect  of  the  generators.    It  is  seen,  therefv'r-e,  ihal 
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when  the  load  increases  above  the  amount  for  which  the  adjust- 
ments have  been  made,  the  booster  dynamo  will  regulate  the 
action  of  the  storagfe  battery  so  as  to  make  it  assist  the  genera- 
tors in  supplying-  current,  and  when  the  power  load  becomes 
light  or  falls  olF,  the  booster  will  assist  the  generators  in  charg- 
i ng  the  batter}-. 

The  critical  current  admits  of  a  wide  range  of  regulation  ac- 
cording to  the  load  curve,  the  number  of  generator  units  that  are 


Fig.  3 — Westinghouse  20  k.w.  Motor  Driven  Booster. — Park  Row  Office 
Building,  New  York  City. 


in  operation,  and  the  condition  of  the  battery,  that  is  to  say, 
whether  it  is  empty  or  filled,  and  the  rate  of  charge  or  discharge 
which  it  is  desired  to  maintain.  It  is  intended  to  keep  the 
battery  constantly  charged,  which  can  be  done  by  adjusting  the 
relative  shunt  and  series  fields.  The  regulating  or  compensating 
action  can  be  obtained  with  the  same  ease  and  precision  when 
the  adjustments  are  such  that  the  battery  takes  in  more  than  it 
gives,  or  is  gaining  in  charge,  or  when  it  gives  out  more  than  it 
takes,  or  is  losing  in  charge. 

Recording  instruments  upon  the  switchboard  show  the  amount 
of  the  charging  and  discharging,  and  the 
station  operator  is  kept  advised  at  all 
times  as  to  the  condition  of  the  storage 
battery.  Current  for  lighting  purposes  is 
taken  from  the  machines  beyond  the  com- 
pounding, and  the  power  in  connection 
with  the  booster  and  storage  battery  is 
taken  off  within  the  compounding,  by 
special  devices,  permitting  the  compound- 
ing effect  of  the  battery  to  be  varied. 

The  switchboard,  shown  in  Fig.  4,  was 
designed  and  built  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  from 
specifications  by  the  electrical  engineer. 
It  is  in  many  respects  unique,  not  only  in 
completeness  of  the  appliances,  and  the 
facilities  which  it  affords  for  controlling 
the  operation  of  the  generating  plant,  but 
in  the  thoroughness  of  the  engineering 
design  and  workmanship  bestowed  upon  it. 
It  is  arranged  to  control  the  output  of  the 
four  1 25  volt  generators,  also  for  one  motor- 
driven,  and  one  steam-driven  booster,  and 
the  current  from  the  storage  battery.  The 
switchboard  has  three  main  divisions., 
Tlie  centre  panel  serves  for  the  electrica 
manipulation  of  all  circuits  from  the  main 

dynamos,  booster  dynamos,  and  the  storage  battery,  constitut- 
ing the  electrical  generating  plant.  The  right  panel  serves  for 
lighting  feeders  only  and  the  left  panel  for  power  feeders  only. 
The  three  panels  are  side  by  side,  forming  one  continuous 
switchboard. 

Kacli  generator  is  provided  in  its  negative  circuit  with  a  single 
pole — fused  switch — circuit  breaker  and  an  ammeter,  while 
the  positive  and  ocjuali/.er  circuits  pass  through  a  double  pole 
switch,  the  positive  circuit  only  being  fused.  One  of  the  200  k.w. 
and  the  100  k.w.  Westinghouse  generators  are  connected  to  run 


in  multiple,  on  a  separate  section  of  bus-bars  at  the  left  end  of 
the  dynamo  panel  facing  the  front,  while  the  other  200  k.w. 
generator  runs  in  multiple  with  the  75  k.w.  on  a  similar  section  of 
bus-bars  at  the  right  ,  hand  end.  The  boosters,  booster  motor, 
and  storage  battery  are  connected  through  their  switches  to  the 
central  section  of  bus-bars.  The  central  section  may  be  thrown 
in  multiple  with  either  or  both  of  the  dynamo  sections  by  means 
of  the  heavy  three-pole  bus-junction  switches.  If  these  are  left 
open,  the  right  and  left  sections  of  the 
dynamo  panel  will  be  entirely  disconnected 
from  the  middle  section,  and  the  units  cor- 
responding to  said  panels  will  operate  as  if 
they  belonged  to  distinct  generating  sta- 
tions, one  serving  for  the  lighting  current 
supply  and  the  other  for  the  power  current 
supply.  By  closing  the  left  "  bus-junction 
.witch,"  the  storage  battery  plant  may  be 
coupled,  so  to  speak,  to  the  power  side. 
By  closing  the  right  switch  it  may  be 
coupled  to  the  lighting  side,  and  lastly, 
by  closing  both  swithes,  the  two  power 
plants  become  coupled  together  in  one 
single  generating  plant,  including  the 
storage  battery.  This  may  also  be  thrown 
on  the  bus-bars  independently,  and  the 
whole  generating  plant  shut  down  in  case 
of  light  load,  the  battery  supplying  all  the 
necessary  current. 

The  power  and  lighting  sections  are 
each  provided  with  an  ammeter,  a  recording 
wattmeter  and  a  recording  ammeter,  for 
measuring  the  total  current.  The  lighting 
section  has  provision  for  48  feeders,  16  of 
these  being  100  amperes  and  32  being  200 
amperes  capacity.  They  are  all  provided  with  double  pole  fused 
switches,  and  16  of  the  200  ampere  circuits  have  circuit  breakers 
in  addition.  The  power  section  provides  for  ten  300  ampere  and 
ten  500  ampere  circuits,  each  circuit  being  supplied  with  a  fused 
switch  and  a  circuit  breaker. 

The  current  from  the  storage  battery  is  measured  by  a  double 
reading  ammeter,  a  double  reading  recording  ammeter,  and  a  re- 
cording wattmeter,  this  circuit  being  also  provided  with  a  500 
ampere  switch  and  circuit  breaker. 

The  dynamo  panel  carries  a  ground  detector,  a  recording  volt- 
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Fio.  4 — Westinghouse  Switchboard,  Front  View. 

Building,  New  York  City. 
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meter,  a  differential  galvanometer,  and  a  main  station  voltmeter, 
each  being  provided  with  suitable  multipoint  switches  for  connec- 
tions to  the  various  circuits.  There  are  also  ammeters  for  each 
booster  circuit,  and  switches  for  manipulating  the  boosters  and 
starling  the  booster  motors.  All  the  rheostats  are  operated  by 
hand-wheels  placed  on  the  front  of  the  board. 

The  board  is  constructed  of  the  best  Tennessee  marble  of 
uniform  coloring,  the  separate  slabs  being  joined  together  by 
accurati^ly  squared  edges,  presenting  the  appearance  of  three 
arge  panels.    A  rigid  angle  and  channel  iron  frame  supports  the 
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entire  board,  the  whole  being  carried  on  iron  pedestals,  which 
raise  it  six  inches  above  the  floor.    The  total  length  is  42  feet. 

The  power  section  at  the  left  end  of  the  switch-board  is  pro- 
vided with  a  marble  door,  in  order  that  the  rear  of  the  board  may 
be  conveniently  reached  from  the  engine  room.  The  length  o^ 
the  power  section  is  12  feet,  and  the  height  8  feet  above  the  floor. 
The  length  of  the  dynamo  section  is  16  feet  and  the  height  9  feet 
3  inches.  The  length  of  the  lighting  section  is  14  feet,  and  the 
heiglit  9  feet  3  inches.  An  ornamenlal  moulding  of  bright  copper 
frames  each  section,  and  all  the  instruments,  hand-wheels,  double 
goose-necks,  instrument  cases,  and  metal  triminings  are  finished 
in  bright  copper.  A  neat  grill  work  fills  the  space  between  the 
gwitch-board  and  ceiling,  and  hides  the  pedestals  below  the  board- 

Copper-finished  engraved  name-plates  are  provided  for  all 
inslriinients  and  switches,  to  designate  the  circuit  each  operates. 
All  the  bus  bars  and  rear  connections  of  the  rear  of  the  board  are 
made  of  the  best  lake  copper,  the  connections  being  secured  to 
instrument  studs  by  means  of  heavy  copper  nuts  screwed  on  the 
studs.  On  account  of  the  complicated  nature  of  the  connections 
the  rear  of  the  board  presents  a  perfect  network  of  copper,  but 
the  parts  are  well  supported.  The  individual  bars  are  carefully 
spaced  and  symmetrically  arranged,  and  present  a  very  neat 
appearance,  the  whole  being  an  excellent  piece  of  switchboard 
engineering.  Indeed,  to  the  careful  visiting  engineer,  the  front  of 
the  switchboard,  handsome  as  it  is,  is  not  as  attractive  or  inter- 
esting as  the  constructive  details  at  the  back  of  it. 

The  cables  for  the  dynamo  leads  pass  from  the  board  directly 
into  conduits.  The  feeders  for  lighting  and  power  rise  from  the 
rear  of  the  feeder  panels  to  the  ceiling  of  the  dynamo  room  in 
conduits.  Every  part  of  the  board  is  designed  to  carry  its  rated 
current  without  appreciable  rise  in  temperature  above  the  sur. 
rounding  air.  The  circuit  breakers  are  of  a  new  and  novel  de- 
sign, having  laminated  copper  blades,  closed  with  a  toggle  joint. 
They  break  the  circuit  at  the  carbon  shunts  supplied  at  the  top. 
All  the  switches  are  of  the  unit  blade  variety.  A  single  unit  blade 
of  definite  capacity  is  used.  One  or  two  blades  are  combined  in 
multiple  to  make  up  switches  of  required  capacity.  AH  switches 
are  built  of  the  best  lake  copper,  no  castings  being  used  in  their 
construction. 

The  switches  and  circuit  breakers  are  finished  by  hand  with  a 
good  tool  finish.  The  main  bus  junction  switches  are  of  the 
screw  press  type,  and  are  3-pole  in  order  to  connect  together  the 
positive,  negative  andequalizer  sections  of  the  bus  bars.  They  are 
constructed  on  the  unit  blade  principle,  each  blade  being  com- 
posed of  three  1,000  ampere  units  in  multiple,  each  with  its  inde- 
pendent set  of  jaws.  The  blades  move  in  and  out  of  their  jaws 
by  turning  a  crank  handle  attached  lo  the  hand  wheel,  and 
are  kept  in  alignment  by  suitable  suitable  guides.  The  capacity 
of  each  of  these  switches  is  3,000  amperes. 

The  shunt  resistances  for  varying  the  compounding  of  the 
boosters  are  constructed  of  grids  ot  special  resistance  metal. 
They  are  supported  on  the  rear  of  the  board,  near  the  lop,  and 
are  suitably  connected  to  the  various  switches  by  hard  rolled 
copper  bars. 


INCREASING  THE  EFFICIENCY  OF  STEAM 
ENGINES. 

The  recent  centennial  anniversary  of  the  Royal  Tech- 
nical High  School  at  Charlottenburg  was  made  the 
occasion  of  several  important  announcements  con- 
cerning the  work  of  that  renowned  institution,  which 
embodies  in  a  remarkable  degree  the  advanced  tech- 
nical science  which  has  done  so  much  to  push  Ger- 
many forward  into  the  front  rank  of  inanufacturing 
nations.  Among  these,  the  first  rank  is,  by  common 
consent,  accorded  to  the  paper  of  Professor  E.  Josse, 
head  of  the  mechanical  laboratory,  in  which  are  de- 
scribed with  elaborate  detail  the  results  of  his  experi- 
ments with  an  original  and  highly  interesting  process 
for  increasing  the  efficiency  of  steam  engines  by  utilizing 
the  heat  of  the  exhaust  steam  for  evaporating  another 
liquid  having  a  lower  boiling  point  than  water. 

It  is  well  known  that  the  sleain  boiler  and  engine, 
notwithstanding  all  improvements  which  it  has  under- 
gone during  the  past  100  years,  and  its  incalculable 
services  to  mankind,  is  nevertheless  a  wasteful  and  ex- 


April,  1900 

travagant  device  for  converting  the  energy  stored  in 
fuel  into  mechanical  power.  The  ordinary  simple,  high- 
pressure  engine,  which,  after  passing  steam  through 
one  cylinder,  discharges  it  into  the  air,  utilizes  hardly 
more  than  five  per  cent,  of  the  value  of  the  fuel  con- 
sumed under  its  boiler.  The  compound  engine,  in 
which  the  steam,  after  passing  successively  through 
two,  three  or  more  cylinders,  is  condensed,  and  the 
warm  water  of  condensation  restored  to  the  boiler, 
utilizes,  under  favorable  conditions,  12  to  13  per  cent, 
of  the  fuel  energy,  and  there  the  economy  appears  to 
have  stopped.  An  eminent  American  engineer  has 
recently  published  an  article  reviewing  the  develop- 
ment of  the  steam  engine,  and  closes  his  essay  with 
the  expressed  opinion  that  with  the  compound  ma- 
chines and  improved  cut-off  of  recent  years,  the  prac- 
tical limit  of  efficiency  of  the  steam  engine  has  been 
reached.  The  invention  described  by  Professor  Josse 
introduces  a  novel  element  into  the  problem  and  opens 
a  new  chapter  in  the  record  ot  steam-engine  de- 
velopment. 

The  process  is  the  joint  discovery  of  Mr.  G.  Behrend, 
a  Hamburg  engineer,  and  Dr.  Zimmermann.  of  Lud- 
wigshafen  ;  and,  although  first  patented  in  1889,  it 
has  only  recently  been  matured  and  its  application 
perfected  by  the  employment  of  an  auxiliary  engine, 
which,  utilizing  the  heat  contained  in  the  exhaust 
steam,  gains  as  high  as  56  per  cent,  additional  motive 
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Engines. 

power  without  increasing  the  expenditure  of  fuel.  The 
principle  and  process  involved  are  simple,  and  may  be 
briefly  described  as  follows  : 

It  is  plain  that,  with  all  progress  which  has  hith- 
erto been  made  in  steam-engine  practice  through 
higher  pressures,  superheated  steam,  economical  cut- 
offs or  successive  cylinders,  there  is  always  an  im- 
portant an  inevitable  loss  of  heat  energy  when  the 
steam,  having  done  its  work,  is  discharged  into  the 
open  air,  or  changed  back  to  water  by  contact  with 
cold  water  in  a  condenser.  When  the  exhaust  is  into 
the  open  air,  the  steam  has  a  temperature  of  about  100" 
Celsius  (212"^  Fahrenheit)  ;  when  it  passes  into  con- 
denser, the  steam  has  a  temperature  of  60°  to  70* 
Celsius  (140°  to  160"  Fahrenheit),  according  to  the 
vacuum.  The  corresponding  latent  heat  of  steam, 
given  up  upon  change  of  form  from  steam  to  hot 
water,  has  hitherto  run  to  waste  in  the  condensing  or 
cooling  water,  or  in  the  air.  Messr.  Behrend  and 
Zimmermann  attacked  the  problem  of  utilizing  this 
wasted  caloric  by  employing  it  to  create  a  new  supply 
of  steam  by  evaporating  some  liquid  which  has  a 
lower  boiling  point  than  water,  and  for  this  purpose 
they  chose  after  many  experiments,  sulphurous  acid 
(H5SOJ,  which  is  not  only  cheap  and  easily  obtained. 
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but  has  the  further  advantage  of  a  viscous  consistency 
and  lubricates  che  inner  working  surfaces  of  the  machin- 
ery without  corroding  them.  Their  demonstrations, 
although  not  practically  conclusive,  were  so  promising 
that  Professor  Josse,  as  a  technical  authority  on  this 
subject,  took  up  the  problem,  and  after  several  months 
of  highly  satisfactory  laboratory  experiment,  caused  to 
be  constructed  and  connected  with  an  ordinary  working 
steam  engine  of  the  compound  type  an  additional  con- 
denser and  auxiliary  engine,  the  power  of  which  could 
be  exactly  measured. 

Referring  to  the  diagram  in  which  dimensions  are 
given  In  millimeters, (H)  and  (N)  represent  the  high  and 
low  pressure  cylinders  of  an  ordinary  compound  steam 
engine,  with  a  stroke  of  500  millimeters,  (19.69  inches) 
and  a  speed  of  41.5  revolutions  per  minute.  From  the 
low  pressure  cylinder  (N)  the  exhaust  steam  passes  into 
the  surface  condenser  called  in  the  diagram  the 
"vaporizer."  In  this  vaporizer  or  condenser,  the  cool- 
ing medium  used,  instead  of  water,  is  liquid  sulphurous 
acid  (H.,S03)  which  has  a  boiling  point  so  low  that  it  is 
immediately  decomposed  by  the  heat  of  the  exhaust 
steam,  whereby  the  sulphur  dioxide  gas  (SO,)  is  liber- 
ated, which  passes  over  into  the  cylinder  of  the  auxiliary 
engine  (S),  where  its  work  is  done,  as  in  an  ordinary 
steam  engine.  The  auxiliary  cylinder  has  a  diameter 
of  300  millimeters  (11. 81  inches)  and  a  stroke  of  500 
millimeters,  with  a  speed  of  77  revolutions  per  minute. 

After  passing  through  this  cylinder,  the  sulphurous 
vapor  enters  the  surface  condenser,  around  the  tubes  of 
which  cold  water  flows,  as  in  an  ordinary  steam  plant. 
Here  the  sulphurous  vapor  is  condensed  to  liquid  and 
is  forced  by  pump  (P)  back  into  the  vaporizer,  where 
it  begins  its  cycle  again,  the  same  (SO,,)  being  used 
over  and  ovar  again  indefinitely.  There  are,  therefore, 
in  fact,  two  condensers,  the  first  serving,  as  it  were,  as 
boiler  or  steam  generator  for  the  auxiliary  engine  ;  and 
this  boiler  instead  of  being  fired  by  coal,  obtains  all 
its  heat  from  the  exhaust  of  an  ordinary  steam  engine, 
and,  instead  of  converting  water  into  steam,  evap- 
orates a  liquid  which  is  much  more  volatile,  i.e.,  has  a 
far  lower  boiling  point. 

In  the  long  series  of  recorded  tests  with  the  plant 
employed,  the  following  results  were  attained  : 

The  steam  engine  is  of  the  compound  type,  of  good, 
modern  construction,  and  being  given  a  steady  load, 
developed  34  indicated  horsepower,  with  a  consumption 
of  8.6  kilogrammes  (18.96  pounds)  of  steam  per  in- 
cated  horsepower-hour.  The  auxiliary  machine  work- 
ing with  the  sulphurous  vapor  indicated  19  horsepower, 
that  is,  an  increase  of  56  per  cent,  and  yielding,  in- 
stead of  one  horsepower,  1 .56  horsepower  for  the  same 
steam  consumption,  and  reducing  the  steam  consump- 
tion from  8.6  kilogrammes  to  5.5  kilogrammes  (from 
18.96  to  12.13  pounds)  per  indicated  horsepower. 

The  experiments  showed  on  the  average  that  for 
every  15  kilogrammes  (33,169  pounds)  of  steam  pass- 
ing through  the  main  engine,  one  h.p.  could  be  gained 
in  the  auxiliary  machine.  Applied,  therefore,  to  an 
ordinary  single-cylinder  steam  engine,  exhausting  into 
the  air  at  high  temperature,  the  percentage  of  power 
saved  by  this  new  device  would  be  very  much  higher 
than  the  eeonomy  reached  in  these  experiments,  which 
as  has  been  shown,  were  made  with  a  highly  improved 
compoimd  engine.  From  the  average  of  these  experi- 
ments, it  may  be  broadly  stated  that,  given  a  fairly 
economical  compound  engine,    using  7  '  .i  kilogrammes 


( 16. 5  pounds)  of  steam  per  indicated  horsepower-hour, 
half  an  indicated  horsepower  could  be  produced  in  the 
auxiliary  machine  for  every  indicated  horsepower  de- 
veloped in  the  main  engine.  Assuming  an  average 
vacuum  of  60  centimeters  (23.62  inches,  corresponding 
to  a  temperature  of  60°  Celsius  (140°  Fahrenheit),  the 
saving  of  heat  must  be  accomplished  by  using  a  liquid 
which  can  be  vaporized  to  a  high  pressure  at  or  below 
that  temperature.  Assuming  further,  the  upper  and 
lower  limits  of  temperature  within  which  the  operation 
is  confined  to  be  60°  and  20°  Celsius  (140°  and  67° 
Fahrenheit),  the  pressure  of  the  sulphurous  vapor 
would  range  from  10.05  down  to  2.35  atmospheres 
above  open-air  pressure.  A  working  pressure  as  high 
as  ordinary  steam-boiler  pressure  is,  therefore,  readily 
obtained  at  a  comparatively  moderate  temperature. 
Moreover,  the  volume  of  sulphurous-acid  vapor 
necessary  to  contain  the  number  of  heat  units  cor- 
responding to  the  work  to  be  performed  is  much 
smaller  than  the  volume  of  steam  which  would  be  re- 
quired for  the  same  purpose.  As  the  saving  to  be 
effected  by  the  auxiliary  engine  depends  directly  upon 
the  difference  between  the  highest  and  lowest  tempera- 
tures involved,  the  greatest  gain  will,  therefore,  be 
made  either  when  the  water  in  the  surface  condenser  is 
as  cold  as  possible,  or  when  the  heat  of  the  exhaust 
steam  from  the  engine  is  at  a  maximum,  as  is  the  case 
with  a  single-cylinder  steam  engine  without  condenser, 
which  may  be  anywhere  up  to  212°  Fahrenheit. 

The  expense  of  this  improvement  is  practically  all  in 
the  construction  cost  of  the  vaporizer,  condenser  and 
auxiliary  engine  itself,  and  its  economy  may  be 
realized  from  the  fact  that  the  exhaust  steam  from  a 
2,000  h.p.  central  station  engine  should  furnish  power 
to  drive  an  additional  1,000  h.p.  engine,  which  can  be 
connected  as  an  extra  cylinder  to  the  steam  engine  or 
run  independently,  and  thus  increase  by  50  per  cent, 
the  power  developed  without  adding  a  pound  to  the 
quantity  of  fuel  consumed.  When,  in  view  of  the 
present  coal  famine  throughout  Europe,  it  is  remember- 
ed that  the  steam-engine  energy,  of  Germany  alone, 
afloat  and  ashore,  is  not  less  than  3,717,264  h.p.,  the 
commercial  importance  of  such  an  improvement  will  be 
readily  apparent. 


ALUMINUM  AS  A  CONDUCTOR. 

The  Chicago  Record  says  that  aluminum  is  to  have 
its  first  important  trial  as  a  commercial  conductor  of 
electricity  on  the  Northwestern  Elevated  Road.  Twenty 
miles  of  inch  and  a  half  cables — 150,000  pounds  of  the 
light-weight,  silvery  stuff — are  to  be  strung  along  the 
steel  trestle  to  distribute  the  motive  power  to  the  trolley 
rails  of  the  new  road.  Aluminum  displaces  its  copper 
rival  on  the  new  road  because  of  its  cheapness.  Cop- 
per has  almost  doubled  in  price  within  a  twelvemonth 
while  the  lighter  metal  has  dropped  a  shade  in  the  scale. 
James  R.  Chapman,  the  electrical  engineer  in  charge  of 
the  new  road,  says  :  "After  copper,  aluminum  is  the 
best  conductor  among  the  cheaper  metals.  An  alumi- 
num wire  has  the  additional  advantages  of  being 
lighter  to  handle  and  of  being  non-corrosive."  Accord- 
ing to  Mr.  Chapman,  a  perfect  joint  has  been  made 
possible  by  a  solder  invented  by  a  Chicago  man. 


lU'j^imiiiij;  willi  I  lie  January  number,  the  publishers  of  Science 
Abstracls,  of  London,  Kngland,  introduced  a  chapter  on  "  Steam 
i'lant,  Cias  and  Oil  P'n^-ines,"  also  al)stracls  dealing'  witii  motor 
cars  in  general. 
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REMOVAL  NOTICE. 
On  May  1st  next  the  Montreal  office  of  The  CANADIAN  ELEC- 
TRICAL NEWS  will  be  removed  from  the  New  York  Life  Build- 
ing to  the  Imperial  Building,  comer  St.  James  Street  and  Place 
d'Armes  HiU. 


Ix  the  larger  cities  of  Canada  the  ad- 
^coaTuits"^       vantages  of  underground  conduits  for 

electric  wires  are  gradually  being 
recognized  by  the  electrical  companies.  The  Lachine 
Rapids  Hydrulic  &  Land  Company  have  placed  the:r 
wires  underground  along  many  of  the  principal  streets 
in  Montreal,  and  it  is  observed  by  the  report  of  the  di- 
rectors that  the  system  has  been  found  eminently  satis- 
factory. The  Montreal  Street  Railway  Company  are 
about  to  take  similar  action.  Apart  from  enhancing 
the  appearance  of  a  city  by  the  removal  of  unsightly 
poles,  we  believe  that  the  underground  system  will  be 
found  to  have  many  advantages  tor  the  electrical  com- 
panies as  compared  with  the  present  overhead  con- 
struction, at  least  in  the  congested  business  sections  in 
cities.  While  the  first  cost  of  installation  will  be 
heavy,  this  will  in  time  be  overbalanced  by  the  com- 
parative freedom  from  accidents,  interruption  from 
sleet  storms,  etc. 


„     ,  The  historv  of  the  storage  battery  on 

The  Use  of  Storage  -  » 

Batteries  the  American  continent  has  been  a 
,n  Central  Stations,  ^.^rious  one,  and  illustrates  the  differ- 
ence in  methods  and  conditions  existing  between  Ameri- 
can and  European  practice.  While  on  the  continent  the 
storage  battery  was  recognized  as  an  almost  essential 
part  of  the  station  equipment,  and  in  England  its  value 
was  largely  conceded  ;  in  America  until  1894  the  records 
show  that  the  installations  using  a  battery  plant  were 
few  and  far  between  and  generally  far  from  successful. 
The  larger  use  of  batteries  in  Europe  is  due  to  several 
causes,  chief  among  them  being  the  fact  that  by  far  the 
larger  number  of  stations  existing  there  are  of  the  direct 
current  order,  while  on  this  side  the  alternating  stations 
preponderate.  In  addition  to  this  it  appears  that  until 
1894  the  storage  field  was  being  exploited  in  America 
by  a  number  of  weak  companies,  among  whom  con- 
siderable rivalry  existed  tending  towards  the  practice  of 
obtaining  business  by  any  method  at  hand,  working  for 
immediate  returns  only,  and  litigating  in  the  patent 
courts.  The  results  were  that  the  storage  battery  was 
applied  in  many  cases  w-here  its  use  was  not  justified, 
and  the  proper  precautions  were  not  taken  to  ensure 
that  the  equipment  was  large  and  substantial  enough  to 
stand  the  severe  operative  conditions  imposed  by  heavy 
discharges.  In  Europe,  on  the  other  hand,  proper  engi- 
neering methods  prevailed,  in  consequence  of  which  we 
find  successful  installation  from  the  first.  Since  that 
time,  however,  a  consolidation  of  interests  has  taken 
place  in  America,  and  the  trade  is  largely  in  the  hands 
of  one  powerful  company,  with  the  result  that  since  1894 
the  sales  of  batteries  have  increased  almost  twelve  fold. 
This  tremendous  increase  is  due  to  the  fact  that  the 
larger  stations  in  the  American  cities  have  recognized 
the  usefulness  of  the  storage  system  and  applied  it  not 
only  to  the  lighting  demands,  but  latterly  and  ver>-  ex- 
tensivelv  to  the  needs  of  street  railway  systems. 


The  improvement  which  has  taken  place  in  the  opera- 
tion of  the  storage  battery  on  this  continent  has  been 
due  not  to  any  great  advance  in  the  direction  of  newer 
and  more  efficient  types  of  cells,  but  to  the  gradual  im- 
provement of  those  already  existing  as  regards  their 
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mechanical  features,  their  more  intelligent  handling 
while  in  operation,  and  more  important  than  any,  that 
with  proper  engineering  the  conditions  of  operation  have 
determined  the  type  and  capacity  of  the  cells  and  not 
the  mere  question  of  first  cost.  These  points  having  been 
given  proper  attention,  it  became  evident  to  the  larger 
lighting  companies  that  the  battery  had  a  place  in  their 
equipment,  and  the  smaller  companies,  although  slower 
to  recognize  its  value,  are  now  more  rapidly  falling  into 
line,  and  in  Canada  a  careful  consideration  of  the  ques- 
tion will  no  doubt  lead  to  the  adoption  of  batteries  in  at 
least  some  of  the  larger  steam  stations.  While  each 
case  must  be  considered  upon  its  merits,  and  no  general 
conclusions  can  be  arrived  at  which  will  suit  all  cases, 
there  are  a  few  land  marks  which  will  serve  as  guides  in 
determining  the  question  for  any  particular  plant. 

Generally  speaking,  the  uses  to  which  a  battery  plant 
can  be  put  in  central  station  practice  are  as  follows  : 
First,  to  carry  the  peak  of  the  load  ;  second,  to  carry 
the  entire  minimum  load  for  whatever  time  it  may  exist; 
third,  to  act  as  an  equalizer  or  reservoir,  charging  and 
discharging  as  the  fluctuations  and  variations  of  the 
load  demands  ;  fourth,  to  be  used  in  sub-stations  to 
assist  the  regulation  over  the  feeders  and  to  cut  down 
the  cost  of  feeder  copper,  which  would  be  designed  for 
the  average  load  instead  of  the  maximum.  In  the 
lighting  station  the  first  two  uses  are  generally  given 
first  consideration,  and  for  traction  work  the  latter  two  ; 
andinacombination  station,  of  course,  each  use  demands 
a  careful  investigation.  The  case  of  use  for  the  peak  of 
the  load  is  usually  first  met  with  when  it  becomes  neces. 
sary  to  install  more  apparatus  to  meet  increased  de- 
mands, and  the  relative  merits  of  additional  steam 
apparatus  or  battery  equipment  then  come  up  for  con- 
sideration. For  this  use  in  lighting  stations,  as  the  peak 
of  the  load  is  of  short  duration,  the  battery  should  be  suit- 
able for  a  high  discharge  rate  for  a  short  time,  so  that 
the  cost  per  kilowatt  available  over  the  time  under  con- 
sideration should  be  given  the  first  consideration  and 
serve  as  a  basis  of  comparison  with  the  cost  per  kilowatt 
of  steam  plant.  In  the  case  where  the  battery  is  to  be 
used  to  carry  the  minimum  load  over  longer  periods, 
say  from  midnight  on,  the  kilowatt  hours  of  capacity 
becomes  the  chief  consideration,  apart  from  its  ability 
to  be  rapidly  charged  and  discharged,  and  it  will  be 
found  that  the  cost  per  kilowatt  hour  for  batteries  for 
the  two  cases  above  mentioned  is  vastly  different. 
For  instance,  a  battery  for  an  eight  hour  discharge  rate 
may  cost  from  forty  to  forty-five  dollars  per  k.w.  hour, 
while  if  the  discharge  rate  be  one  hour  the  cost  will 
probably  be  nearly  three  times  as  much  per  k.w.  hour. 
A  point  which  is"  frequently  misunderstood  in  dealing 
with  rapid  rate  as  distinguished  from  slow  rate  dis- 
charge of  batteries  is  the  efficiency.  It  may  be  stated 
that  if  an  eight  hour  battery  be  discharged  in  one  hour, 
its  capacity  in  k.w.  hours  will  probably  be  cut  down 
fifty  per  cent.,  but  this  does  not  involve  a  corresponding 
decrease  in  efficiency,  as,  if  the  battery  be  recharged, 
the  input  will  correspond  with  the  amount  taken  out, 
less,  of  course,  the  inherent  losses  due  to  charging 
which  exist  in  every  storage  cell.  For  this  reason  it 
becomes  apparent  that  the  cost  of  a  rapid  rate  battery 
will  be  greater  per  k.w.  hour  than  a  slow  rate  battery 
of  a  similar  capacity,  while  the  efficiency  should  not  be 
very  different.  It  should  also  be  noted  that  while  the 
ampere  efficiency  may  be  go  per  cent., the  watt  efficiency 
as  measured  by  the  ratio  of  watt  output  to  input  will 


seldom  be  found  in  practice  to  be  higher  than  75  per 
cent.,  and  this  latter  percentage  should  be  considered, 
and  not  the  former,  in  dealing  with  the  relative  merits 
of  the  battery  and  steam  plant  as  regards  its  effects  upon 
the  coal  consumption. 

The  question  of  depreciation  is  at  once  brought  up  for 
discussion  when  storage  is  suggested,  and  the  battle 
generally  ranges  about  that  point.  This  is  hardly  to  be 
wondered  at  when  it  is  considered  that  the  purchaser 
has  before  him  the  very  unfavourable  records  of  past 
j  ears  ;  and  he  is  justified  in  assuming  that  modern  in- 
stallations have  not  been  in  existence  long  enough  to 
demonstrate  that  thedepreciation  factor  has  been  reduced 
to  a  commercial  point  by  proper  engineering  of  the  plant 
and  mechanical  construction  of  the  cells,  as  is  claimed. 
The  chief  causes  of  battery  failure  are  buckling,  short 
circuiting,  sulphating,  disintegrating,  and  dropping  of 
active  materials,  and  it  is  safe  to  say  that  at  least  fifty 
per  cent,  of  the  depreciation  accounts  have  been  due  to 
improper  charging  and  discharging  and  general  lack  of 
attention  given  the  cells  while  in  the  customers'  hands. 
This  is  not  due  to  the  fact  that  the  battery  requires  any 
great  amount  of  attention,  but  for  the  reason  that  the 
action  being  chemical,  troubles  do  not  manifest  them- 
selves as  in  mechanical  apparatus,  and  the  battery  which 
is  being  rapidly  worn  out  appears  upon  casual  inspec- 
tion to  be  in  fair  condition.  A  proper  recognition  of 
these  facts  has  contributed  to  cut  down  the  depreciation 
allowed  very  largely.  This  matter  of  depreciation  has 
fotced  many  companies  manufacturing  batteries  to 
guarantee  this  charge;  and  in  America  several  large 
plants  for  severe  work  have  been  guaranteed  at  the  rate 
of  seven  to  eight  percent.,  while  in  Germany,  where  the 
experience  has  been  more  extensive,  the  manufacturing 
companies  will  maintain  the  cells  for  4  per  cent,  of  the 
cost  per  year  under  fair  operative  conditions  ;  and  many 
of  the  owners  will  not  avail  themselves  of  the  offer,  as 
they  claim  that  they  can  maintain  their  equipments  for 
less  than  that  percentage.  From  these  considerations 
it  appears  that,  in  figuring  upon  the  depreciation  and 
repair  account  of  storage  equipment,  properly  designed 
for  the  existing  conditions  of  operation  and  properly  in- 
spected and  handled,  this  portion  of  the  plant  may 
safely  be  treated  as  being  subject  to  the  same  percentage 
allowance  for  depreciation  and  repairs  as  the  mechanical 
portion  of  the  station  equipment.  For  obvious  reasons 
the  battery  does  not  appeal  to  the  manager  operating 
a  water  power  station  unless  the  question  of  the  load  be- 
coming greater  than  can  be  handled  with  the  water 
available,  becomes  pressing,  when  the  case  becomes 
similar  to  that  of  a  steam  station  in  which  the  demand 
exceeds  the  capacity.  In  these  cases  it  becomes  a 
question  between  the  use  of  additional  steam  plant  and 
the  installation  of  batteries.  The  advantage  on  the  side 
of  the  battery  is  that  it  enables  the  steam  plant  to  op- 
erate at  a  point  nearer  full  load  during  the  time  of  charg- 
ing, and  either  relieves  it  of  the  peak  of  the  load  or  en- 
ables the  steam  equipment  to  be  shut  down  during  cer- 
tain portions  of  the  twenty-four  hours.  Generally  speak- 
ing, it  will  be  be  found  that  the  cost  of  a  battery  equip- 
ment for  the  peak  of  the  load  will  not  greatly  exceed,  if  at 
all,  the  necessary  increase  of  steam  equipment,  and  ifit  be 
allowed  that  the  interest,  depreciation,  aud  repair  per- 
centage allowance  for  similar  investments  will  be  about 
the  same,  the  advisability  of  installing  either  depends 
upon  the  relative  cost  of  coal  and  supplies  and  labor  for 
the  adilitional  output.     As  regards  the  labour  account. 
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it  will  generally  be  found  that  the  battery  has  the  ad- 
vantage, especially  where  it  allows  of  the  steam  equip- 
ment being  shut  down  for  a  sufficient  number  of  hours 
to  permit  of  a  reduction  of  the  shift.  As  regards  the 
coal  consumption,  the  losses  in  the  battery  must  be 
placed  against  the  losses  \n  the  rival  steam  equipment, 
making  also  due  allowance  for  the  saving  in  coal  per 
kilowatt  output  of  the  original  plant  while  charging  the 
batteries,  due  to  the  tact  that  the  engines  are  running 
under  greater  load  and  therefore  at  a  more  economical 
point.  In  figuring  the  loss  in  the  batteries,  it  must  be 
carefully  kept  in  mind  that  this  loss  only  exists  while  the 
battery  is  in  use  and  should  not  be  figured  as  an  all  loss 
loss  against  the  equipment. 


The  above  considerations,  while  applying  more  pro- 
perly to  the  use  of  batteries  in  lighting  stations,  are  also 
generally  applicable  to  their  use  for  railway  operating, 
although  for  this  class  of  work  the  ability  of  the  battery 
to  absorb  fluctuations  in  the  loads  becomes  the  promi- 
nent feature.  This  application  is  being  taken  advantage 
of  more  and  more  by  the  larger  street  railway  compan- 
ies, and  even  in  such  cases  as  Pittsburg,  where  coal 
costs  only  about  45  cents  per  ton,  storage  is  in  use  to 
prevent  fluctuations  and  to  minimize  sudden  strains  on 
the  machinery.  Even  although  the  battery  under  certain 
conditions  may  not  appeal  to  the  station  management, 
the  customer  may  find  it  of  advantage,  as  is  illustrated 
by  the  use  of  batteries  by  the  Buffalo  Traction  Company, 
which  receives  its  power  from  Niagara,  stores  it  during 
light  load  hours,  and  uses  it  to  cut  down  the  peak  of  the 
load,  thus  dispensing  with  the  use  of  much  mechanical 
apparatus  and  eff^ecting  a  saving  in  the  cost  of  power 
taken.  It  may  be  pointed  out  that  in  the  larger  cities 
where  the  power  demands  are  of  the  best  the  average 
yearly  output  of  the  stations  are  usually  under  40  per 
cent,  of  the  capabilities  of  the  steam  machinery  which 
must  be  installed  to  take  the  peak  of  the  load  in  the 
winter,  so  that  the  operating  companies  have  at  least  60 
per  cent,  of  their  available  output  locked  up  unless  bat- 
teries are  used,  and  the  extra  cost  of  production  of  this 
extra  output  would  only  be  the  cost  of  the  additional 
coal,  and  could  be  very  cheaply  sold,  and  it  is  this  power 
which  is  rendered  available  by  the  battery. 


THE  CANADIAN  ELECTRICAL  ASSOCIATION. 

Arrangements  are  progressing  favorably  for  the  an- 
nual convention  of  the  Canadian  Electrical  Association, 
to  be  held  in  the  city  of  Ottawa  on  the  27th,  28th  and 
29th  of  June.  The  committee  appointed  to  arrange  for 
papers  have  met  with  encouraging  success,  having 
secured  the  promise  of  certain  papers  from  several  per- 
sons prominent  in  the  electrical  industry.  The  local  com- 
mittee will  meet  at  an  early  date  to  make  preparations 
for  the  event,  and  we  understand  that  every  effort  is  be- 
ing put  forth  to  interest  members  and  outsiders  every- 
where with  a  view  to  having  a  large  attendance  and 
profitable  meeting,  and  with  favorable  weather  the 
convention  should  be  a  great  success.  In  next  issue 
some  particulars  of  the  programme  may  be  given. 


Mr.  Thomas  Hawkins,  well  knovvn  in  street  raiUv.-iy  circles  in 
Montreal  and  St.  John,  N.B.,  left  recently  for  Georg-etown,  Dema- 
rara,  where  he  will  superintend  the  installation  of  an  electric 
plant.  Mr.  F.  Brothers  will  leave  shortly  for  the  same  place,  he 
having  been  given  the  superintendence  of  the  construction  of  an 
electric  railway  in  which  a  number  of  Montreal  capitalists  are 
interested. 


Branch  Office  of  ihe  Canadian  Electrical  News, 
New  Vork  Life  Building, 

Montreal,  April  2nd,  1900. 

The  Alien  Labor  Law  keeps  electrical  wiring  contractors  of 
this  country  from  going  into  the  neighboring  republic  to  secure 
contracts,  yet  their  contractors  can  come  in  here,  or  rather  send 
a  representative,  to  take  off  quantities,  figure  00  Canadian  jobs  at 
Canadian  archtiects'  offices,  and  there  is  no  one  to  say  to  them 
"  nay  "  ;  surely  this  is  not  just. 

Dame  Malvina  Heve,  widow  of  the  late  Alplionse  Girouard, 
hotel-keeper,  of  Ste.  Cunegonde,  who  was  killed  by  an  electric 
shock  while  in  the  act  of  lighting  an  electric  lamp  in  his  premises, 
is  suing  the  Royal  Electric  Company  for  $15,000  damages. 
Some  interesting  evidence  may  be  expected. 

SprlnfiT  business  in  the  electrical  contracting  line  looks  good  in 
this  city.  There  are  quite  a  number  of  architects  soliciting 
tenders  for  wiring,  one  ol  the  m.>st  notable  being  the  combined 
hotel  and  station  for  the  Canadian  Pacific  Railway  Company,  to 
be  built  at  Winnipeg.  This  building  is  in  the  hands  of  .Mr.  E. 
Maxwell,  architect. 

The  bad  roads  after  the  heavy  snowfalls  lately  have  made  an 
increased  demand  on  the  Montreal  Street  Railway  Company,  so 
that  each  Windsor  car  resembles  a  box  of  sardines,  in  that 
humanity  is  packed  to  the  greatest  extent.  In  expiation,  how- 
ever, it  is  just  possible  that  the  high  cost  of  iron,  copper  and 
similar  necessities  may  be  causing  the  management  to  await  a 
more  favorable  time  for  buying,  so  as  to  increase  the  copper, 
power  units  and  construction  work.    "  Speed  the  time." 

The  Montreal  Daily  Star  (Graham  &  Co.)  intend  installing  con- 
siderable wiring  for  both  lights  and  motors  in  their  new  building. 
Tenders  are  now  being  called  for  by  the  architect,  Mr.  .\.  F. 
Dunlop.  It  is  stated  that  a  L'nited  Stales  expert  was  called  in  to 
draw  up  the  specifications,  which  are  certainly  elabitrate,  but 
quite  capable  of  having  been  drawn  up  by  local  consult inp  elec- 
trical engineers — in  fact  bettered. 

It  is  now  evident  that  the  Montreal  Street  Railway  Compajrv- 
will  put  certain  feeders  underground.  In  fact,  it  is  also  rumored 
that  the  Royal  Electric  Company  are  figuring  on  similar  action. 
.•\s  the  Lachine  Rapids  Company  and  Bell  Telephone  Company 
have  both  alread}'  made  a  start  in  this  direction,  the  date  when 
our  "  picket  fence  "  (as  a  l'nited  Slates  gentleman  described  the 
rows  of  poles)  will  be  removed,  may  soon  t>e  in  sight.  Of  course, 
no  one  at  all  acquainted  with  the  busine>s  imagines  that  each  and 
every  pole  will  be  dispensed  with.    A  few  must  remain. 

The  heavy  snow  fall  in  this  city  about  March  isl_  simply 
knocked  the  Montreal  street  railway  off  its  feet,  after  a  g^allant 
fight  had  been  put  up.  They  were  not  long  In  getting  into  running 
order  again,  however,  and  even  Ihe  time  of  stoppage  could  have 
been  materially  reduced  had  the  cilv  been  a  little  more  prompt  in 
carting  the  snow  olT  the  streets. 

No  troubles  seem  to  have  occurred  with  either  the  Royal  or 
Lachine  Rapids  Companys'  circuits  during  the  winter  blizzards. 

Quebec  city  seems  to  have  caught  it  lively  during  the  snow  fall. 
It  is  reported  that  the  street  railwav  had  some  dozen  or  more 
cars,  half  a  dozen  sweepers,  etc..  stalled  in  the  snow  for  about  24 
hours. 

The  Jacques  Cariier  Water  and  Power  Co.  at  Quebec  are  mak- 
ing some  "  fine  cut  "  quotations  in  their  fi^hi  for  business  ag-ainst 
the  existing  Monlniorencv  Company.  One  cent  per  lamp  per 
night,  less  10%  for  cash,  is  a  sample  of  "  some  flat-rates." 


The  Power  Publishing  Company,  World  Building,  New  York, 
have  favored  us  with  a  copy  of  a  new  w-ork  entitled,  "  Elecinc 
Wiring,"  by  Cecil  P.  Poole.  A  perusal  of  this  book  proves  it  to 
very  interesting  and  valuable.  It  is  designed  to  «.erve  both  as  an 
instructor  fctr  practical  wiremen  who  have  occasiv^n  to  lav  out 
their  own  work,  and  as  a  convenience  and  general  reference  tHX»k 
for  electrical  engineers  whose  work  incluvlcs  the  calculation  of 
transmission  circuits,  etc.  Reference  tables  and  formulas  are 
presented  in  convenient  form.  But  |>erhaps  the  most  valuable 
features  of  the  work  are  the  wiring  tables  for  alternating  cnrrcnt 
motors  and  the  tables  showing  Ihe  corrected  drop  in  inductive 
circuits.  These  are  the  only  tables  c>f  the  kind  which  have  cvMne 
to  our  notice.    The  price  of  the  b»>ok  is  $1.00. 
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A  SIMPLE  TWO-PHASE  SYSTEM  OF 
SECONDARY  MAINS. 

On  the  distributing  network  of  the  Hartford  Electric 
Light  Company,  there  is  in  use  a  simple  means  of  dis- 
tributing with  a  minimum  number  of  wires  the  two- 
phase  currents  for  both  lights  and  motors.  The  second- 
ary mains  are  three-wire  for  lighting  and  two-phase  for 
power,  largely  underground  and  supplied  in  districts  by 
manhole  transformers.  Each  manhole  has  two  trans- 
formers, one  for  each  phase  ;  each  transformer  being 
tapped  out  at  its  central  point  for  the  neutral  of  the 
three-wire  220-volt  network.  The  secondaries  of  the 
two  transformers  are  shown  at  A  and  B  in  the  accom- 
panying diagram  of  connections.  One  outside  terminal 
of  A  is  connected  to  one  outside  terminal  of  B,  and  in 
each  direction  four  wires  are  carried.  It  will  be  noticed 
that  to  the  right  the  upper  three  wires  are  those  of  the 
three-wire  single-phase  circuit  from  transformer  A,  and 
the  lower  wire  coming  from  transformer  B,  with  the 
wire  next  above  it,  gives  a  pressure  of  220  volts  of  the 

other  phase  to  motors  in  that  direction.    The  neutral  of 
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The  Connections  of  Secondary  Networks  for  the  Dis- 
tribution OF  Two-Phase  Power  and  Three-Wire 
Lighting  on  Four  Wires. 

transformer  A  is  not  carried  to  the  left,  while  that  of 
transformer  B  is,  and  all  lights  in  this  direction  are  sup- 
plied from  the  three-wire  system  of  the  latter  trans- 
former, while  in  this  direction  also  one  wire  serves 
commonly  as  one  outer  of  the  three-wire  system  and  as 
one  side  of  the  secondary  of  the  other  phase.  Thus 
four  wires  serve  to  give  a  three-wire  lighting  and  a  two- 
phase  motor  distribution  and  the  lights  are  approxi- 
mately equally  divided  between  the  two  phases.  The 
neutrals  are,  of  course,  not  connected  in  to  the  motors, 
which  run  at  220  volts  on  each  phase  and  are  wired  on 
the  two-phase  three-wire  principle.  It  is  obvious  that 
there  is  between  the  upper  and  the  lower  wires  going 
out  in  each  direction  an  electromotive  force  consisting 
of  the  vectorial  resultant  of  the  two  220  volts  which 
amounts  to  about  310  volts,  but  this  increased  pressure 
is  no  particular  disadvantage  on  low-tension  circuits. 
It  is  also  obvious  that  the  wire  used  commonly  by  both 
phases  gets  an  increased  current,  but  not  sufficiently  so 
to  materially  affect  the  regulation.  The  system  has 
proven  perfectly  satisfactory.     American  Electrician. 

INCREASED  SCALE  IN  BOILERS  IN  DRY 
WEATHER. 

Probably  very  few  steam  users  have  ever  noticed 
that  the  formation  of  scale  in  boilers  is  much  more 
rapid  and  troublesome  in  times  of  protracted  drought 
than  in  times  when  the  streams  from  which  the  feed 
water  is  taken  are  full;  yet  this  is  a  fact  well  established 
by  the  reports  of  boiler  inspectors,  and  should  be  taken 
into  account  by  steam  users  whose  feed  water  is  from 
streams  fed  mostly  by  surface  water  from  rainfall. 
The  Locomotive,  published  by  the  Hartford  Steam 
Boiler  Inspection  and  Insurance  Company,  explains  the 
increase  of  scale  by  dry  weather.  The  reason  for  this, 
according  to  our  contemporary,  is  not  hard  to  find,  the 
unusual  deposits  of  scale  being  due  to  the  increased 
hardness  of   the  water  after  a  lengthy  spell  of  dry 


weather.  In  times  of  drought  the  water  is  drawn 
necessarily  from  the  lower  levels,  in  reaching  which  it 
has  become  impregnated  with  lime,  magnesia,  and 
other  soluble  substances  contained  in  the  overlying 
strata.  In  a  season  of  copious  rainfall,  on  the  other 
hand,  the  ground,  being  soaked,  .cannot  absorb  the 
surface  water,  which  rapidly  drains  off  into  rivers  or 
reservoirs,  as  the  case  may  be,  before  it  has  had  time  to 
dissolve  out  the  scale-forming  substances  in  any  quan- 
tity. In  a  season  of  light  rainfall  the  ground  can 
absorb  practically  all  the  water  that  falls,  and  the  pro- 
portion of  surface  water  is  relatively  small.  Hence  in 
dry  seasons  the  water  used  in  the  boilers  will  be  largely 
spring  or  hard  water,  and  in  wet  seasons  it  will  consist 
chiefly  of  surface  or  soft  water,  the  deposits  of  boiler 
scale  being  larger  or  smaller  in  proportion.  The  moral 
of  all  this  is  two-fold.  In  the  first  place,  during  a  dry 
season  boilers  should  be  more  frequently  opened, 
examined,  and  cleaned.  Just  how  much  oftener  this 
should  be  done  must  depend  upon  local  conditions  and 
the  severity  of  the  drought  ;  but  it  is  suggested  that, 
judging  from  observations  made  in  the  State  of  Con- 
necticut, they  should  be  inspected  in  such  a  season  as 
the  last  about  twice  as  frequently.  Another  fact  to  be 
remembered  is  that  when  a  heavy  rainfall  comes,  bring- 
ing a  sudden  supply  of  surface — and,  therefore,  soft — 
water,  the  scale  that  is  in  the  boiler  will  be  suddenly 
loosened  up,  and  unless  precautions  are  taken  it  will 
lodge  over  the  fire  sheet  and  cause  trouble.  This  is 
particularly  liable  to  happen  during  the  melting  of  the 
snow  in  the  spring,  when  the  water  will  be  particularly 
free  from  mineral  salts. 


THE  CENTRAL  ONTARIO  POWER  COM- 
PANY. 

At  a  recent  meeting  at  the  Queen's  hotel,  Toronto, 
of  the  shareholders  of  the  Central  Ontario  Power 
Co.,  Limited  (proprietors  of  the  Burleigh  Falls  water 
power),  lately  incorporated  with  a  capital  of  $750,000, 
for  the  purpose  of  developing  the  Burleigh  Falls  and 
other  water  powers,  and  for  transmitting  electric  power 
to  Peterborough  and  Lindsay  and  district,  and  for  oper- 
ating a  radial  s  ystem  of  electric  railways  in  the  vicinity, 
the  following  directors  were  elected,  viz. :  Hon.  Richard 
Harcourt,  Toronto,  president  ;  F.  A.  Hall,  Perth,  vice- 
president  ;  J.  Alex.  Culverwell,  managing  director  ; 
Hon.  Senator,  Peter  McLaren,  Perth  ;  Eugene  Coste, 
M.  E.,  Toronto  ;  James  Kendrey,  M.  P.,  Peterborough; 
R.J.  McLaughlin,  Lindsay;  F.  W.  Barrett,  Edward  T. 
Adams,  M.  D.,  Toronto  ;  H.  J.  Taylor  and  H.  E.  Lar- 
kin,  St.  Catharines.  The  company  have  opened  their 
head  offices  at  Peterborough,  the  managing  director, 
Mr.  J.  Alex.  Culverwell,  late  of  Toronto,  having  re- 
moved to  Peterborough  to  take  charge  of  the  company's 
offices. 


PERSONAL. 

Mr.  W.  B.  Close,  manager  of  the  Toronto  &  Suburban  Electric 
Railway,  has  tendered  his  resignation. 

The  death  of  Mr.  George  H.  Betram,  M.  P.  for  Toronto,  and 
head  of  the  Bertram  Engine  Works  Company,  which  occured  on 
March  20th,  was  the  cause  of  widespread  regret.  Mr.  Bertram 
was  a  business  man  of  marked  ability.  In  1892  the  firm  of  Ber- 
tram &  Company  took  over  the  manufacturing  business  of  the 
Doty  Engine  Works  Com|>any,  with  later  became  the  Ber- 
tram Engine  Works  Company,  and  largely  identified  with  ship- 
building. Mr.  Bertram  was  elected  to  the  House  of  Commons  in 
November,  1897. 

Mr.  W.  J.  Gilmour,  manager  of  the  Bell  Telephone  Exchange 
at  Brockville,  Onl.,  and  superintendent  of  District  No.  6,  has 
been  appointed  Superintendent  of  Agencies  in  the  Eastern  De- 
partment of  the  Bell  Telephore  Company,  with  headcuiarters  in 
Montreal.  This  division  includes  the  territory  east  of  Kingston  in 
Ontario  and  the  whole  of  the  province  of  Quebec.  Mr.  Gilmour 
has  been  identified  with  the  Bell  Telephone  Company  for  filteen 
years,  and  his  removal  from  Brockville  will  lie  regretted  by  the 
citizens. 

Mr,  P.  McCuUough,  electrican  of  the  Toronto  Railw.iy  Company, 
will  shortly  leave  for  Liverpool,  England,  where  he  will  .issume 
the  duties  of  chief  electrician  for  the  Liverpool  Street  Railway, 
which  is  operated  by  the  corporation.  At  tiie  present  time  there 
are  but  a  few  miles  of  electric  railway  in  use,  but  it  is  proposed 
to  install  a  complete  system  to  replace  the  horse  cars.  It  is  a 
source  of  congratulation  Ih.it  Caiwulians  are  being  chosen  to  till 
such  important  positions. 
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THE  PROBLEM  OF  ARC  LIGHTING  FROM  A  250 
VOLT  SUPPLY.* 

By  W.  B.  Sayer. 

In  the  early  days  of  electric  lighting  incandescent  lamps  were 
made  for  low  voltages,  and  if  it  was  necessary  to  use  them  with  a 
high  voltage,  they  were  occasionally  put  in  series.  When  the 
standard  voltage  came  to  be  recognized  as  100  no  difficulty  was 
found  with  incandescent  lamps,  but  with  arc  lamps  the  difficulty 
of  bavins'  to  run  two  in  series  was  met  with  to  a  comparatively 
slight  extent.  With,  however,  the  present  250  volt  supply  this 
trouble  was  found  to  be  greatly  increased. 

In  order  to  meet  this  demand  the  enclosed  arc  lamp  was  brought 
strongly  into  notice,  and  besides  having  the  advantage  of  requir- 
ing a  greater  voltage,  it  has  the  additional  advantage  of  burning 
•  about  twenty  times  as  long  as  the  open  arc  lamp.  As  regards 
the  voltage  that  an  enclosed  arc  lamp  would  burn  satisfactorily  at, 
the  author  had  seen  a  lamp  wound  to  take  the  full  250  volts  across 
its  terminals,  but  the  result  was  simply  an  apology  for  light.  As 
far,  therefore,  as  a  250  volt  circuit  was  concerned,  there  were  only 
two  arrangements  in  common  use — viz.,  two  enclosed  arcs  in  series 
or  four  or  five  open  arc  lamps  in  series.  The  economy  question 
was  discussed  from  the  consumers'  point  of  view,  and  the  obvious 
disadvantages  of  having  five  lamps  in  series,  and  so  necessarily 
all  controlled  by  one  switch,  was  pointed  out. 

The  author  then  went  on  to  describe  a  series  of  tests  he  had 
carried  out  at  the  Glasgow  Corporation  lamp  testing  department 
by  permission  of  Mr.  Chamen.  The  results  obtained  are  given  in 
the  following  table,  and  it  might  be  pointed  out  that  they  do  not 
aim  at  theoretical  accuracy,  but  rather  at  a  good  general  practical 
comparison.  The  comparisons  were  made  by  the  ordinary  grease 
spot  method,  and  also  by  the  shadow  method,  and  the  ratio  of  the 
squares  of  the  distances  between  the  respective  lamps  and  the 
position  where  the  grease  spot  became  invisible  or  the  intensity 
pf  the  thrown  shadows  equal  were  taken.  As  regards 
the  globe  used,  the  open  arc  lamp  was  fitted  with  an  opaline 
globe,  as  generally  now  used,  and  the  enclosed  arc  lamp  was 
fitted  with  two  obscured  globes,  as  is  customary  in  practical  use. 

TABLE  SHOWING  COMPARISON  BETWEEN  LIGHT-GIVING  POWER 
OF  OPEN  AND  ENCLOSED  ARC  LAMPS,  AND  COMPARISON  WITH 
INCANDESCENT  LAMPS  ALL  USING  THE  SAME  POWER  AND 
RUNNING  ON  250  VOLTS. 


Type  of  lamp. 

Open  arc. 

Enclosed  Arc 

How  arranged  

Steadying  resistance 

Watts  per  lamp  

Comparison  

Comparison  (taking 
t&  c.p.  as  unity). . . . 

5  in  series 
4  ohms 
10  amps. 
5C0 
I 

3"25 

2  in  series 
12  ohms 
4  amps. 
500 
0375 

i'54 

Single 

a-jS  amp 
680 
( .1 

Incandescents 
(new  clear  globes) 


16  of  16  c.p. 


4 '4  amps 


2I<  o 

063 


500 
031 


31  of  8  c.p. 

4-48  amps. 
1 120  500 
0"75  0.3s 


The  figures  in  the  table  speak  for  themselves.  With  regard  to 
the  steadying  resistance  in  circuit  with  the  single  enclosed  arc, 
this  was  combined  with  the  lamp  itself  so  that  without  unnecessary 
trouble  this  figure  was  unable  to  be  filled  in.  Under  the  heading 
of  power  taken  per  lamp  (in  the  case  of  the  arcs,  and  of  course 
per  cluster  in  the  case  of  the  incandescents),  owing  to  a  mistake 
in  the  tests  when  testing  the  incandescent  lamps,  too  much  was 
taken,  so  a  second  column  has  been  added  reduced  in  proportion 
to  bring  the  amount  in  line  with  the  other  figures.  The  compari- 
sons were  made  with  the  open  arc,  but  in  order  to  make  them 
clearer  they  have  been  reduced  to  a  basis  taking  a  16  c.p.  lamp  as 
unity.  It  will  be  seen  that  a  single  enclosed  arc  lamp  is  only  about 
one-third  as  efficient  as  a  16  c.p.  lamp,  that  when  two  enclosed  arcs 
are  run  in  series  the  efficiency  is  about  one  and  a  half  times  that 
of  a  16  c.p.  lamp,  while  an  open  arc  lamp  has  about  three  and  a 
quarter  times  the  efficiency  of  a  i6  c.p.  lamp.  This  shows  the 
open  type  arc  lamp  to  be  over  loo  per  cent  more  efficient  than  the 
enclosed  type  arc  lamp,  the  latter  running  under  its  most  favor- 
able conditions. 

From  these  figures  it  is  clear  that  the  enclosed  arc  would  have 
no  chance  of  being  popular  with  the  public  if  a  single  open  type 
arc  could  be  used  under  sitnilar  conditions.  The  objections  to 
open  type  arcs  are  :  (i)  The  necessity  of  running  five  lamps  in 
serie.«,  or  if  less  are  used,  of  absorbing  the  difference  by 
means  of  a  resistance  ;  (2)  Owing  to  five  lamps  being  in  series, 
any  unsteadiness  or  flickering  occuring  in  one  lamp  will  be  shown 
in  the  others  on  the  same  circuit,  so  that  there  will  be  five 
times  the  amount  of  flickering  ;  (3)  The  necessity  of  having  all  the 
lamps  in  each  series  of  the  same  size,  type,  and  current.  The 
enclosed  arc  lamps  have  the  same  objections,  although  to  a 
very  much  less  extent,  but  in  the  author's  opinion  any  advantages 
in  this  respect  are  far  more  than  counter-ba'anced  by  the  less 
•Abstract  of  a  paper  read  before  the  Institution  of  Electrical  Engineers,  Glasgow. 


amount  of  light  obtained  from  them  for  the  same  expenditure  of 
power. 

The  author  considers  that  there  are  two  remedies  that  can  be 
employed  to  overcome  the  difficulty  of  running  open  arc  lamps  on 
a  250  volt  circuit — viz.,  (i)  by  the  use  of  a  step-down  transformer; 
(2)  by  the  use  an  arrangement  designed  by  the  author,  and  which 
he  calls  a  "ganger  switchboard."  In  this  arrangement  a  sepa 
rate  pair  of  leads  is  run  from  every  individual  lamp  to  a  centra 
position  where  a  main  switch-board  is  fitted.  This  switch- 
board is  so  arranged  that  any  lamp  can  be  plugged  into  a 
circuit  of  five.  The  disadvantages  of  this  method  are  two 
in  number  :  (i)That  special  telephones  or  other  signalling  ar- 
rangements have  to  be  employed  for  signalling  to  the  main  board, 
where  an  attendant  has  to  be  more  or  less  constantly  stationed  ; 
(2)  all  the  lamps  in  the  whole  installation  have  to  be  exactly  of  the 
same  pattern  and  size,  and  have  to  take  the  same  current,  and  they 
must  all  be  adjusted  so  as  to  work  satisfactorily  one  with  another 
in  any  combination.  This  difficulty  is  the  more  i.-nponant  seeing 
that  as  a  rule  arc  lamps  are  now  adjusted  in  the  series  on  which 
they  will  be  run,  and  are  then  numbered  and  set  up  in  the  same 
combinations.  There  was  no  doubt  in  the  author's  mind  that 
when  the  number  of  lamps  admitted  of  it  the  step-down  trans- 
former was  the  best  and  most  satisfactorj-  solution  of  the  diffi- 
culty. He  considered  that  the  advantages  might  be  enumerated 
as  follows  :  ( 1 )  The  economy  that  would  result  in  being  able  to 
use  any  single  lamp  just  when  and  where  required  ;  (2)  the  ad- 
vantage of  not  being  tied  down  to  certain  fixed  sires  for  the 
lamps,  but  being  able  to  use  just  whatever  size  was  required  or 
was  most  suitable  for  the  position  ;  (3I  that  it  was  possible  with 
equal  economy  to  have  any  number  of  lamps  installed,  and  not 
necessarily  a  multiple  of  five  ;  (4)  that  extra  lamps  could  be  added 
when  and  where  required  ;  (5)  that  the  voltage  of  the  circuit  could 
be  made  exactly  that  which  was  found  to  be  the  most  satisfactory 
for  the  most  efficient  burning  of  the  lamps. 

There  were,  of  course,  objections  also  to  the  use  of  a  slep-down 
transformer  for  this  purjxise — viz.,  ( 1 1  the  first  cost,  and  also  the 
maintenance  cost;  (2)  the  expenditure  of  power  necessar\'  todrixe 
the  tianstormer  itself.  In  the  author's  opinion,  however,  these  dis- 
advantages are  far  more  than  counterbalanced  by  the  advantages 
enumerated  above.  With  regard  to  the  latter  objection,  the 
author  contended  that  his  loss  should  be  borne  by  the  corporation 
o  other  supplj-ing  body,  by  fixing  the  meter  in  the  secondary- 
circuit  of  the  transformer. 


MOONLIGHT  SCHEDULE  FOR  APRIL. 


Day  of 
Month. 

Light. 

No.  of 
Hotirsit 

H.M. 

H.M. 

H.M. 

P.M.  7.00 

A.M.  4.40 

9.40 

2  .  .  .  . 

9.00 

4.40 

7.40 

3 .  .  .  . 

»  10.10 

4.40 

6.30 

4.  .  .  . 

n  11.10 

4.40 

.v3« 

5.  .  .  . 

11.50 

4.40 

4-5«> 

7.  .  .  . 

A.M.  0.30 

4- 30 

4.00 

8  

n  1.00 

4.30 

3-30 

9.  .  .  . 

"  ••3° 

430 

3.00 

10. . . . 

"  2.00 

4.30 

2.30 

11.... 

"      2.  •?o 

"  430 

2.00 

. . 

No  Light. 

No  Light. 

•J  ... 

No  Light. 

No  Light. 

14. . . . 

No  Light. 

No  Light. 

15.... 

No  Light. 

No  Light. 

16.  .  .  . 

P.M.  7.10 

P.M.  0.40 

2.30 

17  ... 

"  7.10 

f  10.40 

3- 30 

18  

7.10 

"  11.30 

4.20 

19  

7- '5 

A.M.  0.30 

20.  .  .  . 

"  7-«5 

"  1.15 

6.00 

21  ...  . 

"     7- IS 

»  2.00 

6.45 

22. . . . 

-  7.20 

2.30 

7.10 

23    ■  •  • 

f.  7.20 

It       4.  10 

7-50 

24.... 

»  7.20 

3.40 

S.20 

25. . . . 

n  7.20 

4.00 

S.40 

26. . . . 

„  7.20 

4.00 

8  40 

27.... 

n  72.0 

r  4.00 

8.40 

28. . . . 

n  7.20 

4.00 

8.40 

29.  .  .  . 

n  7.30 

4.00 

8.M 

30... 

"  7-30 

4.00 

8.30 

Total  1 52- 3*' 


Mr.  John  M.  Dixon  has  been  appointed  chief  engineer  of  the 
new  municip.il  buildings  in  Toronto,  he  having  n?ceived  the  high- 
est marks  in  the  examination. 
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HIGH-SPEED  AUTOMATIC  TELGRAPHY. 

American  experts  have  been  afforded  an  opportunity  to  witness 
the  operation  of  ihe  Poilak-Virag  high-speed  automatic  telegraph 
system  between  New  York  and  Chicago,  and  study  the  practical 
application  of  the  proposed  innovation  to  commercial  work.  The 
invention  is  really  a  combination  of  telegraphy,  telephony  and 
photography — rather  a  complicated  system,  it  would  appear,  to 
the  average  mind — yet  the  almost  incredible  speed  of  150,000 
words  an  hour  can  be  attained,  it  is  said,  without  difficulty.  Of 
course,  it  would  be  impossible  to  read  or  record  messages 
manually  and  much  less  send  them  at  this  rate  of  speed,  and  it  is 


(.-) 
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Fig.  I.— High-Speed  Automatic  Telegraphy. — Tape  at 
Transmitting  End  Showing  Dashes  and  Dots. 

to  overcome  this  difficulty  that  the  telephonic  and  photographic 
features  are  introduced.  The  advantages  claimed  are  high  work- 
ing speeds  on  the  line  wires  with  very  low-voltage  currents,  a 
permanent  and  easily  decipherable  record,  and  automatic  control 
of  the  receiver  from  the  sending  station.  The  fundamental  idea 
is  automatic  transmission  from  a  perforated  strip  of  paper  and 
receiving  by  photographing  the  movements  of  a  telephone  dia- 
phragm. 

Those  who  witnessed  the  experiments  between  New  York  and 
Chicago  saw  perforated  strips  similar  to  that  shown  in  Fig.  i  fed 
into  the  "sender"  and  a  series  of  irregular  lines  flashed  upon  a 
reflector,  like  the  reproduction  presented  in  Fig.  2,  which  is  made 
f  rom  a  photographic  record  taken  on  one 
of  the  trials.  The  apparatus  employed  is 
shown  in  the  diagram  Fig.  3.  The  illus- 
trations are  presented  through  the  cour- 
tesy of  the  Western  Electrician,  from 
which  the  following  description  is  taken  : 

In  the  preparation  of  the  message  the 
paper  strip  is  perforated  with  two  parallel 
lines  of  holes,  one  line  representing  the 
dashes  and  the  other  Ihe  dots  of  the  Con- 
tinental alphabet.  In  Fig.  3  (P)  represents 
the  paper  strip;  (A)  and  (A')  are  two 
brushes  composed  of  fine  wire  mounted  above  a  flanged  drum  or 
wheel  (D)  and  arranged  to  press  the  paper  strip  firmly  against  it. 
The  paper  strip  is  moved  forward  in  the  direction  of  the  arrow,  and, 
as  the  line  of  holes  representing  the  dashes  pass  under  the  brush  (A), 
for  each  one  thereismadean  electrical  contract  bet  ween  (A)  and  the 
drum  (D),  and  current  passes  from  the  positive  pole  of  the  battery 
(B)  to  the  line.  When  a  hole  representing  a  dot  passes  under 
brush  (A')  the  contact  between  it  and  the  drum  (D)  permits  the 
passage  of  negative  current  to  the  line.  These  impulses  are 
carried  to  the  telephone  receiver  (T),  and  the  resultant  movement 
of  the  diaphragm  causes  a  ray  of  light  to  vibrate  in  the  following 
manner  :  In  front  of  the  diaphragm  is  a  small  C-shaped  perman- 
ent magnet  (M),  one  pole  of  which  terminates  in  a  stiff  flat  spring 
having  a  right-angled  knife  edge  at  its  free  end,  which  is  very 
close  to  a  similar  knife  edge  formed  directly  on  the  other  pole  of 


that  for  each  rotation  the  cylinder  inoves  downward  about  one- 
quarter  inch.  The  sending  station  is  given  control  over  the  start- 
ing of  the  cylinder  (F)  by  a  simple  automatic  apparatus. 

In  receiving  a  message  the  cylinder  (F)  is  rotated,  the  beam  of 
light  from  the  mirror  (W)  dances  up  and  down,  leaving  its  spiral, 
zig-zag  chemical  trail  to  be  developed  later  and  fixed  as  in  photo- 
graphy and  then  translated. 

An  adjustable  self-induction  coil  (S),  Fig.  3,  is  coniiected  at  the 
transmitter  as  shown.  Its  function  is  to  regulate  the  time  dura- 
tion of  the  impulses,  proportionating  them  to  the  resistance  and 
capacity  of  the  line.  A  condenser  (C)  shunts  the  telephone  re- 
ceiver, as  shown,  for  the  purpose  of  damping  the  self-vibration  of 
the  diaphragm.  Without  this  the  diaphragm  would  not  come  at 
once  to  rest  following  each  movement,  but  would  makf  several 
short  vibrations  after  each  current  impulse.  The  condenser 
prolongs  or  "tails  off"  the  impulse  so  that  the  current  just 
ceases  as  the  diaphragm  reaches  the  central  or  neutral  position. 

Telegraph  officials  in  this  country  have  encouraged  the  in- 
ventors, Anton  Pollak  and  Joseph  Virag,  of  Budapest,  and  they 
have  placed  every  facility  at  their  disposal  for  testing  their  appa- 
ratus on  commercial  lines,  but  none  of  them  speak  hopefully  of 
the  innovation,  although  they  disclaim  any  feeling  of  antagonism. 
They  point  out  that,  taking  everything  into  consideration — the  time 
required  in  preparing  the  perforted  strips,  in  developing  the 
photographic  record,  and  in  translating  the  message  for  delivery — 
the  advantage  of  high  speed  transmission  is  more  than  overcome 
by  the  rapidity  of  handling  messages  under  the  older  and  simpler 
system.  The  only  feature  of  importance,  they  claim,  that  com- 
mends itself  is  the  increase  in  the  working  capacity  of  existing 
lines  made  possible  by  the  innovation,  yet  this  would  apply  in  only 
a  few  cases  and  hence  would  not  be  of  universal  benefit. 

The  United  States  consul  at  Roubaix  reports  that  the  expert  of 
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Fig.  3. — High  Speed  Automatic  Telegraphy.    Details  of  Apparatus. 


the  French  government  has  made  a  careful  test  of  the  Pollak- 
Virag  system,  and  in  his  conclusions,  officially  communicated,  he 
points  out  the  following  disadvantages  :  "  The  telegram  must 
first  be  changed  into  characters,  after  the  manner  of  the  Morse 
system  ;  then  the  strips  must  be  perforated,  as  in  Ihe  Wheatstone 
system  ;  after  reception,  the  photographed  strips  must  be  devel- 
oped and  1  hen  translated  into  ordinary  language."  It  is  thought 
that  this  complicated  manipulation  may  lead  to  many  errors  in 
transmission,  and  for  present  use  in  France  he  concludes  that  the 
Baudot  machine  actually  emplo3  ed  answers  all  requirements. 


Fig.  2. 


-High-Speed  Automatic  Telegraphy. — How 
Message  Looks  Coming  Over  the  Wire. 


the  magnet.  A  very  small  concave  mirror  (W)  is  held  magnetic- 
ally against  the  two  knife  edges  through  the  means  of  a  small  bit 
of  soft  iron  glued  to  its  back.  A  stiff  piece  of  wire  is  connected 
rigidly  between  the  telephone  diaphragm  and  the  flat  spring  of 
(M).  It  follosvs  that  Ihe  very  slight  motion  of  the  diaphragm  is 
transmitted  to  the  spring  and  the  mirror  is  caused  to  rock  upon 
the  fixed  knife  edge  of  the  magnet.  The  light  from  a  small  incan- 
descent lanip  (L)  passes  through  one  limb  of  the  forked  tube  (Y) 
and  falls  upon  the  mirror  (W),  from  whence  it  is  reflected  through 
the  other  limb  of  the  tube  (Y).  A  light-proof  case  (K)  is 
securely  joined  to  the  tube  (Y).  Inside  Ihe  case  (K)  is  a  cylinder 
(F)  carrying  a  sheet  of  light-sensitized  paper.  This  cylinder  is 
rranged  to  rotate  around  a  stationary  coarse-pitched  screw,  so 


AS  A  TELEGRAPH  OPERATOR. 

The  telegraph  has  always  played  an  important  part  in  war,  and 
the  official  operator  at  Ihe  scene  of  action  should  combine  skill  with 
resource  and  good  judgment.  The  proposed  distribution  of  medals 
bylhe  Dominion  Government  to  the  Canadian  veteransof '66,  recalls 
to  mind  that  on  the  occasion  of  the  Fenian  invasion,  about  10,000 
troops  were  sent  out  from  Montreal  to  protect  the  border  line 
between  the  province  of  Quebec  and  the  States  of  New  York  and 
Vermont.  Attached  to  these  troops  was  an  official  operator — a  lad 
in  his  'teens,  supplied  by  the  Montreal  Telegraph  Co. — A.  B. 
Smith  by  name,  now  the  well  known  and  highly  esteemed  Super- 
intendent of  Construction  for  the  G.N.W.  Telegraph  Co.  Young 
Smith  had  his  headquarters  in  a  bed-room  on  the  top  story  of  Ihe 
hotel  at  Hungerford,  and  during  his  stay  at  the  "front  "  proved 
himself  equal  to  all  the  demands  of  the  occasion.  When  the 
Government  medals  are  given  out,  as  we  hope  they  may  be  this 
year,  the  "  official  operator"  of  the  Montreal  contingent  should 
be  fouiul  on  the  list. 


The  Mayor  of  Toronto  has  outlined  a  proposal  for  the  national- 
ization of  the  telephone  and  telegraph  systems  of  the  Dominion. 
An  interesting  discussion  on  this  subject  look  place  in  the  Do- 
minion Parliament  last  month,  during  which  the  unsatisfactory 
telegraph  service  of  Prince  Edward  Island  was  incidentally  re- 
ferred to. 
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EXAMINATION  QUESTIONS. 

W.  H.  Wakemav,  in  The  Tradesman. 

The  following-  seventy-five  questions  compose  a  list  that  was 
used  one  year  by  the  examining  committee  of  an  engineering  so- 
ciety for  the  purpose  of  testing  the  theoretical  and  practical  know- 
ledge of  the  men  who  applied  for  admission  to  its  membership. 
No  one  candidate  was  asked  to  answer  all  of  them,  but  selections 
were  made  according  to  the  ability  of  the  candidate  and  the  time 
at  the  disposal  of  the  committee. 

Some  of  the  points  touched  upon  are  in  dispute  among  the  best 
engineers  in  our  land,  and  tiiese  are  not  supposed  to  be  settled  by 
us,  but  the  answers  given  are  sufficient  to  convince  any  reasonable 
committee  or  examining  board  that  the  candidate  who  gives  them 
has  some  good  ideas  on  the  subjects,  and  few  if  any  rejections  will 
occur  if  these  replies  are  given  in  an  intelligent  manner  : 

1.  What  is  the  first  duty  of  an  engineer  on  entering  his  engine 
and  boiler  rooms  in  the  morning  ? 

A.  In  a  plant  where  he  does  the  firing,  his  first  duty  is  to  as- 
certain where  the  water  level  is  in  the  boilers,  opening  the 
valves  on  the  water  gauge,  and  trying  all  of  the  gauge  cocks.  If 
the  pressure  has  all  disappeared  during  the  night,  and  a  partial 
vacuum  formed  above  the  water  line,  the  safety  valve  or  some 
other  valve  should  be  opened  to  admit  air.  The  practice  adopted 
by  some  careless  engineers,  of  starting  up  their  fires  before  they 
know  how  much  water  they  have,  cannot  be  too  strongly  con- 
demned. In  all  cases  where  the  engineer  has  one  or  more  firemen, 
he  should  know  that  they  are  in  their  proper  places  ready  for  duty, 
that  there  is  plenty  of  water  in  the  boilers,  and  that  on  general 
principles  nothing  will  prevent  starting  up  on  time. 

2.  What  is  the  last  duty  of  an  engineer  at  night  ? 

A.  To  see  that  his  boilers  are  filled  to  the  upper  gauge  cock  with 
water,  then  to  shut  off  the  water  gauges,  and  know  that  the  fires 
are  properly  banked  so  that  no  steam  will  be  formed  during  the 
night. 

3.  How  would  you  bank  a  soft  coal  fire  at  night  ? 

A.  Where  the  draft  is  very  strong  and  the  dampers  are  not 
tight,  the  surest  way  is  to  shove  the  fire  back  until  nearly  one- 
half  of  the  grates  are  bare,  then  cover  it  over  with  fine  coal  that 
has  been  well  wet  down.  In  some  cases  it  is  customary  to  cover 
the  fire  just  as  it  is  used  on  the  grate,  but  this  is  only  done  with 
safety  where  the  draft  can  be  effectually  shut  off. 

4.  Which  cock  or  valve  on  the  water  gauge  would  you  open 
first  in  the  morning  ? 

A.  The  top  one,  in  order  to  blow  steam  through  the  glass  and 
warm  it  up.  If  the  lower  one  is  opened  first  the  water  will  be 
projected  upward,  and  when  it  strikes  the  closed  upper  cock  or 
valve  it  may  break  the  gauge  glass.  It  also  throws  water  from 
the  bottom  of  the  boiler  up  into  the  top  of  the  column,  where  it  is 
not  wanted. 

5.  Do  you  blow  down  your  boilers  every  morning  ? 

A.  Yes.  There  is  no  better  plan  to  be  found  than  to  open  the 
blow-off  valve  a  few  seconds  before  the  fire  has  started  to  make 
steam  for  the  day.  As  the  water  has  had  a  chance  to  settle  dur- 
ing the  night,  some  of  the  sediment  will  bo  blown  out,  and  the 
blow-off  pipe  will  never  get  clogged  with  sediment.  Where  this 
precaution  has  been  neglected,  blow-off  pipes  have  been  burnt 
off  because  there  was  no  water  in  direct  contact  with  the  iron. 

6.  What  compound  do  you  recommend  for  the  removal  and  pre. 
vention  of  scale  ? 

A.  I  have  no  particular  kind  to  recommend  for  all  cases,  but 
would  select  one  that  would  meet  the  requirements  of  a  given  case. 

7.  When  the  water  is  low  in  your  boiler,  how  do  you  proceed  ? 
A.  I  never  let  the  water  get  low  in  a  boiler   that  I  have  charge 

of,  tmless  it  is  caused  by  some  accident  that  is  beyond  my  control, 
such  as  the  bursting  of  a  pipe,  or  something  similar.  In  such  a 
case  I  would  cover  the  fire  with  wet  coal  as  quickly  as  possible, 
or  with  wet  ashes  if  the  coal  was  not  at  hand. 

8.  Would  it  not  be  better  to  haul  the  fire  in  order  to  be  sure 
that  no  heat  is  left  to  burn  the  boiler  ? 

A,  No,  because  an  attempt  to  haul  a  fire  results  in  great  in- 
crease of  heat  for  a  short  time,  when  it  is  liable  to  do  much  dam- 
age. 

9.  If  your  boiler  foams,  how  would  you  proceed  ? 

A.  Partially  close  the  throttle  valve,  open  the  blow-off  valve, 


and  blow  down,  then  close  it  and  feed  in  more  water  rapidly.  As 
soon  as  possible  the  cause  of  the  trouble  should  be  removed,  as  it 
may  wreck  the  engine. 

10.  How  would  you  reverse  an  engine  ? 

A.  If  the  valve  gear  is  operated  by  an  eccentric,  and  the  valves 
have  neither  lap  nor  lead,  the  eccentric  may  be  turned  half  way 
round  the  shaft  and  fastened  there.  The  engine  may  be  placed 
on  one  of  its  centers  as  a  matter  of  convenience,  but  not  of  a  neces- 
sity. These  directions  apply  to  a  majority  of  engines  now  in  use. 
but  there  are  many  special  forms  that  require  special  directions, 
and  there  is  at  least  one  that  cannot  be  reversed,  so  that  if  it  is 
desired  to  reverse  the  motion  of  the  driven  machinerv,  the  engine 
must  be  turned  around  on  its  foundation. 

1 1.  Suppose  that  the  valve  gear  on  your  engine  is  driven  by  an 
eccentric  held  in  place  by  set  screws,  and  it  should  slip  on  the 
crank  shaft,  how  would  you  proceed  to  set  it  in  order  to  avoid 
delay  in  the  mill  or  factory  ? 

A.  I  should  place  the  engine  on  one  of  its  centers,  partially 
open  the  throttle  valve  and  move  the  eccentric  in  the  direction 
that  the  engine  runs  until  steam  appears  at  the  open  drip  cock,  or 
indicator  pipe  at  the  end  of  cylinder  where  the  piston  is,  and  fasten 
it  there.  This  will  make  it  possible  to  run  the  engine  until  there 
is  an  opportunity  to  apply  the  indicator  and  properly  adjust  the 
valves. 

12.  Does  keying  up  the  crank  pin  and  wrist  pin  boxes  to  take 
up  lost  motion  lengthen  or  shorten  the  distance  between  the 
centers  of  the  crank  and  wrist  pins. 

A.  This  will  de|>end  upon  the  design  of  the  connecting  rod,  for 
with  some  kinds  keying  up  shortens  the  distance,  while  with  others 
it  lengthens  the  same.  The  best  design  has  one  of  each  of  these 
devices,  so  that  the  distance  mentioned  is  kept  practicall}-  con- 
stant. In  common  practice  this  is  called  lengthening  or  shorten- 
ing the  connecting  rod. 

13.  What  is  a  counterbore  ? 

A.  When  the  cylinder  of  an  engine  is  bored  out,  a  part  at  each 
end  is  made  larger  than  the  mainpart,  and  each  one  of  these  is 
called  a  counterbore. 

14.  .A  crank  is  12  inches  long.  What  is  the  stroke  of  the  en- 
gine. 

.A.  Twenty-four  inches. 

15.  Which  way  does  the  water  circulate  in  an  ordinary'  tubular 
boiler  ? 

A.  Commencing  at  a  (wint  directly  over  the  fine,  it  rises,  then 
flows  toward  the  rear  end,  falling  to  the  lower  part,  then  travels 
toward  the  fire  box  to  replace  what  is  constantly  rising. 

16  What  causes  draft  in  a  chimney  ? 

.A.  The  difference  in  weight  of  the  hot  gases  inside  of  it,  and 
the  colder  air  on  the  outside. 

17.  How  many  square  feet  of  grate  surface  are  under  your 
boiler  ? 

A.  This,  of  course,  will  depend  upon  the  design  of  boiler  and 
grate.  With  an  ordinary  tubular  boiler  it  is  only  necessary  to 
multiply  the  length  by  the  width  to  determine  the  square  feet  con- 
tained. For  an  upright  boiler  with  a  circular  grate,  the  diameter 
must  be  squared  (multiplied  by  itself),  and  the  product  multiplied 
by  .7854.  For  a  Hazelton  boiler  or  any  other  kind  where  the 
grate  is  circular  in  form  with  a  water  leg  in  the  center,  the  outer 
diameter  is  squared,  also  the  diameter  of  water  leg.  and  the  latter 
subtracted  from  the  former.  Multiply  the  remainder  by  .7S54 
and  the  product  will  be  the  number  of  square  feet  in  the  grate. 

iS.  How  would  you  stop  a  man-hole  gasket  from  leaking  with- 
out shutting  down  the  boiler. 

A.  There  is  no  safe  way  to  do  this,  for  it  a  light  pressure  00  the 
nui  will  not  stop  the  leak  it  is  best  to  cool  off  the  Nr>iler  and  ascer- 
tain the  cause  of  the  trouble. 

19.  How  many  kinds  of  safety  \alves  are  in  general  11*0  at 
the  present  time  ? 

A.  Two.    Pop  valves  and  leaver  valves. 

20.  What  causes  a  s.ifety  valve  to  blow  after  the  boiler  prejwure 
is  reduced  twenty  pounds  below  the  blowing  off  |x>int  ? 

A.  Such  action  would  denote  that  some  part  of  the  valve  did 
not  work  freely.  The  lever  should  bo  lifted  gently,  and  then 
forced  down  into  place.    This  may  stop  it  temporaiily.  but  when- 
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ever  a  safety  valve  fails  to  work  properly  it  should  be  repaired  as 
soon  as  possible. 

21.  Suppose  that  your  safety  valve  is  set  to  blow  at  80  pounds, 
but  on  returning  to  your  boiler  room  after  a  short  absence  you 
find  100  pounds  by  the  gauge,  how  would  you  proceed? 

A,  The  excessive  pressure  shows  that  the  valve  is  fastened  to 
its  seat  from  some  cause,  and  if  the  lever  is  disturbed  under  such 
conditions  it  may  suddenly  release  it,  thus  throwing  a  great  stress 
upon  the  fulcrum  and  lever,  which  may  cause  a  break  that  will 
allow  the  steam  to  be  discharged  with  great  foice  until  the  boiler 
is  empty;  therefore,  it  would  be  proper  to  cover  the  fire  with  fresh 
coal  and  check  the  draft,  as  soon  as  the  unusual  pressure  is  dis- 
covered, and  use  the  steam  as  fast  as  possible  in  order  to  reduce 
the  pressure,  after  which  the  lever  may  be  carefully  lifted  and  the 
valve  opened. 

22.  How  would  you  repair  a  dash  pot  that  will  not  work? 

A.  That  will  depend  on  what  the  trouble  is,  for  they  are  usually 
made  very  substantially,  so  that  few  repairs  are  necessary. 

(Note — This  question  was  introduced  to  test  the  candidate's 
knowledge  of  dash  pots.) 

23.  What  kind  of  oil  would  you  use  in  the  gag  pot  on  a  governor? 
A.  A  light  oil  that  will  not  quickly  gum  up  the  parts.  Kerosene 

is  frequently  used  for  this  purpose. 

24.  How  thick  would  you  carry  a  soft  coal  fire? 

A.  That  would  depend  upon  the  amount  of  steam  that  the 
boiler  must  supply.  If  it  is  worked  up  to  its  full  capacity  the  fire 
should  be  about  twelve  inches  thick,  but  if  the  work  is  lighter  a 
thinner  fire  will  answer  every  purpose  and  probably  give  better 
results. 

25.  How  would  you  proceed  to  abate  a  smoke  nuisance? 

A.  In  some  cases  the  amount  of  black  smoke  emitted  from  a 
chimney  may  be  greatly  reduced  by  putting  soft  coal  on  the  dead 
plate  and  allowing  it  to  remain  there  for  a  short  time,  then  shoving 
it  on  to  the  grate,  for  in  this  way  the  gases  must  pass  over  the  fire 
and  become  ignited.  Admitting  air  at  the  bridge  wall  is  a  good 
plan,  and  in  some  cases  a  jet  of  steam  in  the  furnace  makes  a 
great  difference.  A  large  fire  box  makes  it  possible  to  get  good 
results  with  little  smoke. 

26.  What  is  a  horse  power  ? 

A.  33,000  pounds  raised  one  foot  high  in  one  minute. 

27.  How  do  you  square  a  circle  ? 

A.  Multiply  one  quarter  of  the  circumference  by  the  diameter, 
or  square  the  diameter  and  multiply  by  .7854. 

28.  How  do  you  calculate  the  power  of  an  engine? 

A.  Multiply  the  effective  area  of  the  piston  expressed  in  square 
inches  by  the  number  of  feet  travelled  perminute  by  the  piston- 
Multiply  the  product  by  the  mean  effective  pressure  and  divide  by 
33,000. 

29.  How  do  you  determine  the  mean  effective  pressure  acting 
on  an  piston  of  the  engine  ? 

A.  By  taking  indicator  diagrams  and  calculating  it  from  them. 

30.  Is  there  more  power  developed  on  one  side  of  the  piston 
than  on  the  other  ? 

A.  Yes,  because  on  an  ordinary  simple  engine,  and  also  on  a 
cross  compound  engine,  the  piston  rod  covers  several  square 
inches  on  one  face  of  the  piston. 

31.  At  what  part  of  the  stroke  does  the  piston  travel  at  the 
highest  rate  ? 

A.  Taking  for  example  a  horizontal  engine  and  dividing  the 
circle  made  by  the  crank  pin  to  halves  by  a  vertical  line,  the 
piston  reaches  its  highest  speed  while  the  crank  pin  is  travelling 
the  half  nearest  the  cylinder. 

32.  How  would  you  determine  the  stress  on  a  stay  bolt  ? 

A.  Multiply  the  distance  in  inches  between  the  vertical  rows 
by  the  distance  between  the  horizontal  rows,  and  the  product  so 
obtained  by  the  steam  pressure.  The  final  product  is  the  stress 
on  the  stay  bolt. 

33.  What  is  meant  by  the  horse  power  of  a  boiler? 

A.  The  evaporation  of  thirty  pounds  of  feed  water  at  a  tem- 
perature of  100  degress  Fah.  into  steam  at  seventy  pounds  gauge 
pressure.  If  the  boiler  is  nm  under  different  conditions,  the  re- 
sults must  be  reduced  to  an  equivalent  to  the  above. 

34.  How  many  square  feet  of  heating  surface  constitutes  one; 
horse  power  in  a  boiler? 

A.  This  will  de|)end  upon  the  grade  of  coal  used  and  the  avail- 
able draft.  For  ordinary  stationary  practice  with  natural  draft, 
fifteen  square  feet  for  a  horizontal  tubular  boiler,  or  a  water  tube 
boiler,  although  some  boiler  makers  have  reduced  this  to  twelve 
on  account  of  competition. 
35.  How  do  you  derermine  the  heating  surface  of  a  steam  boiler? 
A.  By  determining  the  number   of  square  feet  in  the  shell 


heads  and  tubes,  on  which  the  fire  is  effective  on  one  side,  and 
that  are  covered  with  water  on  tlie  other,  and  adding  ihem  to- 
gether. 

36.  Does  the  boiling  point  of  water  in  a  steam  boiler  increase 
with  the  pressure  on  its  surface  ? 

A.  Yes. 

37.  Why  are  hand  holes  and  man  holes  made  oblong  instead  of 
round  ? 

A.  In  order  to  make  it  possible  to  remove  the  covers  from  the 
boiler  when  necessary,  also  to  avoid  cutting  away  the  material  as 
much  as  possible. 

38.  The  area  of  a  safety  valve  is  twelve  square  inches,  the  dis- 
tance from  fulcrum  to  valve  is  4  inches,  and  the  distance  frotn  ful- 
crum to  end  of  lever  is  -^o  inches.  With  a  steam  pressure  of  100 
pounds,  how  much  weight  must  be  put  upon  the  end  of  lever  in 
order  to  balance  the  pressure,  neglecting  the  weight  of  valve  and 
lever  ? 

A.  160  pounds.  It  is  determined  by  multiplying  together  the 
area  of  valve,  its  distance  from  the  fulcrum  and  the  steam  pres- 
sure, and  dividing  by  the  length  of  lever. 

39.  The  pitch  of  rivets  in  a  double  riveted  seam  is  three  inches, 
and  the  diameter  of  rivets  is  three-fourths  inch.  What  is  the 
strength  of  net  section  of  plate,  compared  with  solid  plate? 

A.  75  per  cent,  of  the  strength  of  the  solid  plate.  It  is  deter- 
mined by  subtracting  the  diameter  of  rivets  from  the  pitch  and 
dividing  by  the  pitch. 

40.  Which  will  stand  the  greater  pressure,  a  large  boiler  or  a 
small  one,  all  else  being  equal? 

A.  A  small  boiler,  because  there  is  a  less  number  of  square 
inches  exposed  to  pressure. 
41.  Which  is  the  more  economical, a  high  or  a  low-speed  engine  ? 

A.  So  far  as  actual  consumption  of  steam  per  horse  power 
developed  is  concerned,  the  low  speed  is  the  more  economical, 
but  other  conditions  may  make  it  advisable  to  use  a  high-speed 
machine. 

42.  Is  it  advisable  to  give  an  engine  compression  ;  and  if  so 
why  ? 

A.  Yes  ;  because  it  results  in  a  more  quiet  and  easy  running 
engine. 

43.  Why  is  lead  given  to  an  engine  ? 

A.  In  order  to  secur«  a  high  pressure  of  steam  at  the  begin- 
ning of  the  stroke  and  maintain  it  to  the  point  of  cut-off. 

44.  In  what  position  does  the  eccentric  of  an  engine  stand  in 
relation  to  the  crank  on  one  of  its  centers? 

A.  If  the  connection  between  the  valve  and  the  eccentric  is 
direct,  and  the  valve  has  neither  lap  nor  lead,  the  eccentric  will 
stand  at  right  angles  to  the  crank  and  in  advance  of  it.  If  the 
connection  is  indirect,  it  may  stand  in  the  same  relation,  or  it  may 
be  90  degrees  behind  it.  If  the  valves  have  lap  and  lead,  the 
eccentric  must  be  advanced  accordingly. 

45.  What  is  meant  by  the  "  angular  advance  "  of  an  eccentric  ? 
A.  It    means  the  number  of  degrees  that  the  ecceiitri<-  is  ad- 
vanced beyond  an  angle  of  90  degrees  with  the  crank. 

46.  How  would  you  proceed  to  line  up  an  engine  ? 

A.  Take  off  the  cylinder-head,  remove  the  piston  and  rod, 
draw  a  line  through  the  center  of  the  cylinder,  and  ascertain  if 
the  guides  are  parallel  to  it  ;  also  see  that  the  line  passes  through 
the  center  of  the  cross  head  at  all  parts  of  the  stroke.  If  the 
wrist-pin  cannot  be  removed,  this  must  be  done  by  measurement. 
The  crank-shaft  must  be  square  with  this  line,  the  crank  parallel 
to  it,  and  the  crank-pin  at  right  angles  to  it. 

47.  Does  a  crank-pin  wear  fiat  or  round  ? 

A.  As  nearly  all  of  the  wear  comes  upon  one  side  of  the  crank-i)in 
the  tendency  is  to  wear  flat,  although  there  may  be  exceptions  to 
the  rule. 

48.  In  what  position  would  you  put  the  crank  of  an  engine  when 
keying  up  the  crank-pin  boxes  ? 

A.  With  a  new  engine  it  makes  no  difference  about  the  posi- 
tion of  the  crank,  but  with  an  old  engine  having  a  flat  crank-pin 
f  the  engine  is  put  upon  a  center  and  keyed  up  closely,  it  will 
bind  and  heat  when  started  up. 

(To  le  continued.) 


Mr.  E.  Reck,  of  the  Goderich  Water  Works  Department,  has 
been  appointed  engineer  of  the  Bennett  Furniture  Company,  of 
London,  Ont. 

A  branch  of  the  Canadian  Association  of  Stationary  Engineers 
has  been  organized  at  Vancouver,  B.  C,  with  the  following 
officers  :  J.  Saslet,  president  ;  W.  Patten,  vice-president  ;  J.  R, 
Bodger,  secretary  ;  Angus  McAllister,  treasurer;  Clias.  McFar- 
laiie,  conductor  ;  Joseph  Cameron,  bookkeeper  ;  Messrs.  Ryder, 
Dunham  and  MacFarlane,  trustees. 
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SERIES  ALTERNATING-CURRENT  ARC 
LAMPS. 

The  successful  operation  of  arc  lamps  in  series  on 
alternating  current  seems  to  be  entirely  assured,  and  has 
given  to  the  alternating-  system  the  final  element  to 
enable  it  to  compete  in  all  particulars  with  the  direct 
current  system. 

The  San-Gabriel  Electric  Company,  of  Los  Angelos, 
Cal.,  are  putting  in  the  largest  plant  of  series  alternat- 
ing arcs  yet  installed,  and  will  use  850  Manhattan  lamps 
and  nine  regulators.  The  operation  of  the  lamp  is 
mechanical  rather  than  electrical,  the  loss  in  the 
mechanism  being  claimed  to  be  but  five  watts.  The 
mechanism  is  of  the  concentric  single  solenoid  type  and 
contains  no  springs.  The  lamp  carries  an  electrical 
cut-out,  thus  affording  protection  to  the  mechanism. 
They  can  be  placed  upon  circuits  of  any  current  from 
five  to  eight  amperes  without  change  of  adjustment. 
The  arc  voltage  is  said  to  remain  constant  under  all 
conditions.  At  6.6  amperes,  and  72  volts  at  the  arc, 
the  total  apparent  watts  at  the  terminal  is  475  ;  total 
true  watts  430.  The  true  watts  at  the  arc  are  425, 
showing  the  loss  to  be  five  watts  in  the  mechanism  and 
the  efficiency  of  the  lamp  to  be  .99.  The  power  factor 
of  the  lamp  is  .91.  In  connection  with  these  lamps  the 
San  Gabriel  Company  will  use  nine  regulating  reactance 
coils  of  25  per  cent,  capacity  ;  in  other  words,  each  coil 
will  take  care  of  the  extinguishing  of  25  per  cent,  of 
the  circuit.  The  regulator  consists  of  a  single,  automa- 
tic, regulating  reactance  coil  in  series  with  the  lamps. 

A  single  coil  is  swung  at  one  end  of  a  lever  arm,  so 
that  by  mo  zing  vertically  it  will  enclose  more  or  less  of 
one  leg  of  an  upright  "U"  shaped  core,  the  other  leg 
acting  to  complete  the  magnetic  circuit.  At  the  oppo- 
site end  of  the  lever  arm  is  a  weight  which  overbalance*; 
the  weight  of  the  coil,  so  that  normally  the  coil  is  held 
outside  of  and  above  the  core.  When  the  circuit  is 
completed  to  start  the  lamps,  magnetic  attraction  causes 
the  coil  to  be  drawn  down  over  the  core.  The  action  of 
the  weight  holds  the  coil  in  equilibrium  when  the  de- 
sired current  is  flowing  through  the  circuit.  When 
lamps  are  switched  off  and  the  current  tends  to  rise,  the 
coil  is  drawn  to  further  enclose  the  iron,  the  reactance 
effect  increases,  and  the  current  is  thus  held  constant. 
This  regulation  is  claimed  to  be  absolute  to  within  one- 
tenth  of  an  ampere,  on  any  size  regulator  or  at  any 
load. 

The  loss  in  the  regulator  is,  of  course,  ;onstant, 
either  at  full  or  minimum  load,  being  simply  the  C^R 
loss  in  the  coil,  plus  a  very  slight  iron  loss.  Regulation 
is  said  to  be  perfect  to  within  onettenth  of  an  ampere 
from  maximum  to  minimum  load. 

The  capacity  of  the  regulator,  the  insulation,  etc., 
need  only  be  in  proportion  to  the  number  of  lamps  to  be 
extinguished.  This  gives  a  very  simple  and  compact 
device.  It  will  be  seen  that  where  the  regulator  is  to 
take  care  of  but  10  per  cent,  of  the  load  of  the  circuit, 
it  requires  an  insulation  against  only  ten  per  cent,  of  the 
total  electro-motive  force  of  the  circuit,  so  that  a  large 
number  of  lamps,  with  a  very  high  voltage,  can  be 
handled  with  safety.  The  loss  in  these  coils  is  said  be  but 
200  watts  at  any  load,  and  as  there  will  be  but  nine  coils 
employed  in  this  installation,  the  loss  in  the  regulators 
will  be  1,800  watts.  The  power  factor  of  the  circuit, 
including  lamps  and  regulators,  is  89  to  90.  The 
lamps  will  run  100  in  series  on  a  7,500  volt  primar)-  cir- 
cuit.   The  Manhattan  General  CortStruction  Company 


of  Newark,  New  Jersey,  furnished  the  apparatus  for  this 
installation. — Electrical  Review. 


THE  SMITH-VAILE  TRIPLEX  ELECTRIC  PUMP. 

One  of  the  latest  designs  of  the  Smith-\'aile  triplex  electric  pump 
of  outside  packed  and  outside  guided  type  is  illustrated  herewith. 
The  apparatus  was  constructed  for  and  installed  at  the  plant  of 
the  National  Cash  Register  Co.,  Dayton,  Ohio.  It  is  connected 
to  two  S  inch  bored  wells,  and  supplies  an  abundant  water  supply 
for  general  purposes. 

The  National  Cash  Register  Co.  have  supplied  a  separate  apart- 
ment for  the  installation  of  the  pump  about  10  feet  below  the  floor 
line  of  the  main  engine  room,  so  that  the  pump  might  be  installed 
as  near  the  water  level  in  the  wells  as  possible.  Special  under- 
ground passage  gives  communication  between  the  engine  room 
and  the  pumping  station  for  the  accommodation  of  the  operating 
engineer. 

The  sub-base  of  the  pump  is  extended  for  the  reception  of  a 
General  Electric  direct  connected  motor,  provided  by  the  National 
Cash  Register  Co.    This  motor  is  of  the  slow  speed  type,  500 
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volt  current,  and  its  speed  is  such  that  a  single  reduction  of  gears 
can  be  employed.  The  main  gear  is  of  large  diameter,  machine 
cut.  The  pump  and  motor  pinions  are  of  rawhide.  The  pump 
is  of  the  four  standard  type,  each  crank  being  provided  with  two 
bearings  and  two  supports.  It  is  also  of  the  cross  head  design, 
cross-heads  being  provided  with  bronze  shoes,  adjustable  for  wear_ 
Connecting  rods  are  provided  with  bronze  boxes  at  crank  shaft 
connections,  with  taper  key  adjustment.  .\dju«Jtment  device  is 
also  provided  at  the  cross-head  connections.  X'alve  areas  and 
wafer  passages  are  extra  large,  admitting  of  high  speed  without 
undue  noise  or  hammer. 

The  pump  is  also  provided  with  automatic  combination  by-pass 
and  water  relief  valve  of  a  special  design,  whereby  the  pressure 
is  maintained  at  a  constant  point,  and  when  the  maximum  is  ob- 
tained, the  surplus  water  is  by-passed  from  discharge  to  suction, 
speed  of  the  inotor  remaining  conslani. 


The  Goderich  Organ  Company  have  lately  put  in  a  new  too 
light  dynamo,  manufactured  by  the  United  Electric  Company,  c»f 
Toronto.  It  is  operated  by  an  automatic  high  speed  engine  from 
the  Bell  Engine  Works,  of  Seaforth. 

The  London  Cold  Storage  &  Warehousing  Co.,  London,  Ont.. 
have  placed  an  order  with  the  Electrical  Constiuciion  Co.,  of  that 
city,  for  a  30  k.w.  direct  connected  generator  and  engine  for  250 
volt  service  to  supply  the  lights  of  the  building  and  two  motors  of 
to  and  15  h.p.  respectively,  which  have  also  been  ordered  from 
the  Electrical  Construction  Co.,  of  their  I''erfection  type  multipolar 
machines. 

The  Pittsburg  Reduction  Company,  of  Niagara  Falls,  Ont..  are 
building  a  plant  at  Shawinig^n  FaIN,  Que.,  for  the  manufacture 
of  aluminum,  and  have  awarded  to  the  Westinghouse  Electric  <t 
Mfg.  Co.,  of  Pittsburg,  Pa.,  a  contract  for  four  generators  of 
1,21^0  horse  power  each.  The  Shawinigan  Water  &  Power  Com- 
pany are  also  said  to  have  contracied  with  the  Westinghouse 
Company  for  two  generators  of  5,000  horse  jv>wer  each,  to  be 
used  in  the  developmont  of  electric  [wwer  for  their  customers. 
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SPARKS. 

The  town  of  Norih  Toronto  may  install  an  incandescent  lig-lit- 
iiijj  plant. 

A  fire  alarm  s\  siem  may  be  installed  by  the  corporation  of  Hin- 
loiiburg,  Ont. 

The  Kingsville  Electric  Light  Company  have  installed  a  Leonard 
self  oiling  engine. 

Cope  &  Frey,  dealers  in  electric  and  gas  supplies,  have  com- 
menced business  at  X'ancouver.  B.  C. 

The  power  house  of  the  Niagara  Falls  Park  &  River  Railway 
at  Niagara  Falls,  Ont.,  is  being  rebuilt. 

The  Cataract  Power  Company,  of  Hamilton,  have  made  an- 
other reduction  in  their  rates  for  lighting. 

The  Electric  Development  Company,  of  Philadelphia,  purpose 
opening  Canadian  offices  in  the  city  of  Hamilton. 

The  corporation  of  Cannington,  Ont.,  is  considering  the  pur- 
chase of  the  electric  light  plant  from  the  present  owners. 

The  electric  lighting  plant  at  Amherstburg,  Ont.,  has  been 
taken  over  by  Mr.  R.  M.  Saxby,  late  of  the  Royal  Electric 
Company. 

A  proposition  has  been  made  by  Tuerk  Bros,  to  establish  a 
factary  in  Berlin,  Ont.,  to  manufacture  gasoline  engines  and 
automobiles. 

A  convention  of  electrical  contractors  of  the  United  States  was 
held  in  Pittsburg  on   March  16th. 

The  town  council  of  Perth,  Ont.,  have  been  looking  into  the 
question  of  electric  lighting,  and  a  report  has  been  submitted 
recommending  municipal  control. 

The  streets  of  Port  Dalhousie,  Ont.,  are  now  lighted  by  elec- 
tricity from  the  power  house  of  the  Toronto  Rubber  Shoe  Com- 
pany.   There  are  fourteen  arc  lights  in  the  streets. 

G.  Filieux,  a  lineman  in  the  employ  of  the  Royal  Electric  Com- 
pany, Montreal,  was  recently  killed  by  an  electric  shock  at  the 
corner  of  St.  Lawrence  street  and  Mount  Royal  avenue. 

A  considerable  portion  of  the  British  Columbia  Electric  Rail- 
way Company's  lines  in  Victoria  will  be  double-tracked  this  year. 
It  is  also  the  intention  to  put  in  service  several  new  cars. 

Dr.  Edward  Gahan,  of  Boston,  is  understood  to  be  in  negotia- 
tion for  the  purchase  of  the  electric  light  plant  at  Digby,  N.S.  If 
purchased,  an  additional  dynamo  and  engine  will  be  installed. 

The  tender  of  the  Royal  Electric  Company  has  been  accepted 
by  the  city  of  Halifax,  N.  S.,  for  ihe  supply  and  installation  of  an 
electric  light  plant.  The  tender  is  understood  to  have  been  $ig,- 
438- 

The  Bay  of  Quinte  Railway  Conipany,  of  Deseronto,  is  seeking 
authority  from  the  Dominion  Government  to  operate  mines, 
supply  electrical  power  and  manufacture  electrical  machinery.  It 
is  improbable  that  their  requests  will  be  granted. 

McColl  Bros,  have  been  given  the  contract  for  boiler  com- 
pound required  by  Ihe  city  of  Toronto,  at  4  cents  per  pound,  and 
for  cylinder  oil  at  35  cents  per  gallon.  The  Atlantic  Refining 
Company  secured  the  contract  for  lubricating  grease,  at  10  cents 
per  pound. 

A  Paris  newspaper  gives  the  following  as  Ihe  number  of  auto- 
mobiles in  use  :  Automobiles  registered  in  Paris,  3,701  ;  in  the 
suburbs  of  Paris,  1,219  :  'he  rest  of  France,  2,445  ;  in  the  whole 
of  Germany,  1,427  ;  in  the  whole  of  England,  530;  in  the  United 
Slates,  less  than  300. 

The  Railway  Committee  of  the  Ontario  Legislature  has  re- 
ported Ihe  bill  reviving  the  charier  of  the  Ingersoll  Radial 
Electric  Railway,  granted  in  1897.  The  line  will  conned  Ingersoll 
with  Tilsonburg.  Tlie  town  council  of  Ingersoll  have  also  de- 
cided to  grant  a  franchise  to  the  company. 

The  Engineering  Society  of  the  School  of  Practical  Science, 
Toronto,  have  elected  otficers  for  1900  as  follows  :  President, 
F.  W.  Thorold  ;  Vice-Pres.,  W.  G.  Chace  ;  Graduate  Reporter, 
C.  II.  Fullerton  ;  4th  Year  Reporter,  R.  Roaf ;  3rd  Year  Re- 
porter, J.  T.  Broughton  ;  Treas.,  R.  W.  Morley  ;  Cor.  Sec,  VV. 
Brerelon  ;  Rec.  .Sec.  A.  Lang. 

A  charier  has  been  granted  lo  the  Electrical  Maintenance  and 
Construction  Company,  Limited,  of  Toronto,  with  an  authorized 
capital  of  $250,000.  The  provisional  directors  are  :  P.  H.  Patri- 
arche,  H.  L.  Dunn  and  P.  D.  Ball.  The  charter  gives  the  com- 
pany power  10  manufacture  and  operate  electrical  machinery, 


and  to  carry  on  the  business  of  an  electrical,  mechanical,  hy- 
draulic and  civil  engineer. 

Sir  William  Van  Home  and  James  Hutchison,  of  Montreal,  B. 
F.  Pearson  and  Charles  H.  Cahan,  of  Halifax,  and  other  Can- 
adian capitalists,  have  obtained  an  exclusive  franchise  to  operate 
electric  railways  and  furnish  light  and  power  in  the  city  of  Port 
of  Spain  and  the  suburbs  to  a  distance  of  five  miles.  The  capital 
of  the  company  will  be  $1,000,000. 

The  Hamilton,  Grimbsy  and  Beamsville  Electric  Railway  Com- 
pany sued  the  Bell  Telephone  Company  in  the  Division  Court, 
Hamilton,  for  $60  damages  for  injuries  to  its  poles  and  wires 
caused  by  the  defendant's  removal  of  its  broken  wires  and  poles 
after  the  snow-storm  of  December,  1898.  Judge  Monck  has 
ruled  that  the  defendant  is  not  liable  under  the  circumstances. 

The  new  power  house  and  plant  of  the  Ottawa  Electric  Rail- 
way Company  was  completed  last  month.  The  work  was  super- 
vised by  Mr.  W.  H.  Baldwin,  hydraulic  engineer  of  the  company, 
and  upon  the  inauguration  of  the  plant  he  was  presented  with  a 
beautiful  gold  watch  by  the  president  and  directors  in  recog- 
nition of  his  efficient  and  faithful  services.  In  a  later  issue  we 
hope  to  publish  a  complete  description  of  this  power  house. 

The  Society  of  Applied  Science  of  McGill  University,  Mon- 
treal, have  elected  the  following  officers  for  the  coming  year  : 
President,  H.  A.  Burson  ;  first  vice-president,  B.  S.  McKenzie  ; 
second  vice-piesident,  S.  B.  Clement  ;  third  vice-president,  R.  C. 
Wilson  ;  treasurer,  A.  E.  Beck  ;  second  year  representative,  E. 
Mackay  ;  chief  of  the  editorial  board,  A.  R.  Archer  ;  members  of 
the  editorial  board,  H.  E.  Scott,  G.  Pike  and  J.  A.  Heamen. 

The  Cataract  Power  Company  have  commenced  work  on  the 
construction  ot  their  second  transmission  line  from  the  power 
house  near  St.  Catharines  to  the  city  of  Hamilton.  It  is  expected 
that  the  line  will  be  completed  by  the  first  of  July  next.  The  new 
line  will  have  twice  the  capacity  of  the  present  wires,  and  will 
necessitate  the  increasing  of  the  plant  at  the  Victoria  avenue 
transforming  station  in  Hamilton.  The  investment  for  copper 
wire  alone  will  be  about  $50,000. 

Mr.  W.  T.  Steward,  electrical  engineer,  has  submitted  a  report 
to  the  town  council  of  Toronto  Junction  on  the  required  changes 
in  the  lighting  system  of  the  town.  Mr.  Steward  estimates  the 
cost  of  putting  in  a  lighting  plant  at  the  present  power  station  at 
$16,000,  and  to  place  it  at  the  water-works  station  at  $12,000 
additional.  He  recommends  two  50  arc  light  dynamos  at  a  cost 
of  $1,000  each,  one  100  k.  w.  alternator  with  instruments  and 
switchboard,  at  a  cost  of  $2,500,  one  150  h.  p.  high  speed  com- 
pound engine  at  $1,650,  and  two  150  h.  p.  boilers  at  $1,200  each. 
The  cost  of  transformers  for  1,200  lights  is  placed  at  $i,Soo. 
Upon  the  basis  of  his  estimate,  the  cost  of  lighting  the  streets 
with  100  arc  lamps  would  be  .$3,419  per  annum. 

An  interesting  legal  suit  is  now  being  heard  in  the  Assize 
Court  at  Toronto.  It  will  be  remembered  that  in  September, 
1899,  Ihe  warehouse  of  W.  G.  Harris,  scrap  merchant,  was 
destroyed  by  fire,  and  that  suit  was  brought  against  Ihe  Toronto 
Electric  Light  Company  to  recover  damages,  on  the  ground  that 
the  fire  was  caused  by  an  electric  wire.  The  action  has  already 
been  tried  and  a  verdict  for  the  full  amount  given  in  favor  of  the 
plaintiffs,  but  the  defendants  claim  that  Judge  Ferguson,  who 
tried  the  case,  failed  to  point  out  to  the  jury  in  his  charge  the 
exact  hour  of  the  fire.  Harris  claims  that  the  company  wrong- 
fully placed  wires  on  his  building,  and  failed  to  properly  insulate 
them,  while  the  company  claim  that  they  were  properly  insulated, 
and  that  the  fire  was  caused  by  spontaneous  combustion. 

In  one  branch  of  engineering,  the  development  of  steam  tur- 
bines, much  gi  eater  progress  has  been  made  in  Great  Britain  and 
on  the  Continent  than  in  the  United  States.  In  the  electric 
lighting  plant  in  Cambridge,  England,  several  prime  movers  of 
this  type  are  in  successful  operation.  A  Parsons  steam  turbine, 
directly  coupled  to  a  500-kilowatt  alternator,  has  been  added 
lately.  It  runs  at  a  high  speed,  2,700  revolutions  a  minute.  The 
regulation  of  the  turbine  is  secured  by  an  electric  device,  so  that 
it  can  work  in  parallel  with  the  other  machines  of  Ihe  station 
when  desired.  A  surface  condenser  leads  from  the  turbine  by 
piping  antl  is  installed  in  a  space  below  the  floor  level.  Beside  it 
arc  Ihe  pumps  for  the  water  circulation,  which  are  worked  by 
gearing  and  endless  screw  from  the  main  shall.  The  alternator 
is  of  Ihe  four-pole  type,  with  fixed  field,  and  gives  a  voltage  of 
2,000  at  90  cycles.  For  the  excitation  3  5  kilowatts  is  required  at 
full  load.  The  exciter,  at  5  kilowatts,  is  connected  directly  lo  Ihe 
shaft  of  the  alternator. 
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HOW  TO  USE  EMERY  WHEELS. 

An  emery  wheel  manufacturing  company  gives  this 
advice  to  users  of  such  wheels  :  Too  great  a  variety  of 
work  should  not  be  expected  from  one  grade  of  wheel. 
If  the  amount  of  grinding  will  warrant  it,  several  grades 
can  be  profitably  employed,  each  carefully  selected  for 
its  particular  purpose.  Wheels  should  be  kept  perfectly 
true  and  in  balance.  In  order  that  they  may  not  become 
in  the  least  out  of  true  an  emery  wheel  dresser  should 
be  used  to  dress  up  the  wheels  a  little  each  day,  or  as 
often  as  they  require  it. 

In  mounting  emery  wheels  never  crowd  them  upon 
the  arbor.  Use  flanges  at  least  one-third  the  diameter 
of  the  wheel.  Flanges  should  always  be  concaved  and 
fitted  with  rubber  washers  between  flange  and  wheel. 
Have  wheels  slip  easily  on  the  arbor  and  screw  flanges 
only  tight  enough  to  prevent  wheels  from  slipping. 
Stands  on  which  wheels  are  mounted  should  be  heavy 
and  strong,  and  solidly  bolted  to  a  firm  foundation. 
Keep  machine  well  oiled  so  that  arbor  will  not  become 
heated,  otherwise  there  is  danger  of  wheels  breaking 
from  expansion  of  arbor. 

Users  of  wheels  are  particularly  cautioned  not  to  run 
wheels  on  shaky  machines  or  on  machines  in  which  the 
arbors  have  become  loose  in  the  boxes  from  wear.  See 
that  rests  are  properly  adjusted  in  relation  to  the  wheel, 
otherwise  accidents  may  occur  owing  to  work  being 
drawn  between  the  wheel  and  the  rest.  Never  run 
wheels  at  a  higher  speed  than  the  maker  recommends. 
Don't  try  to  grind  malleable  iron  witha  wheel  that  was 


made  tor  brass,  as  no  one  wheel  can  be  made  which 
will  be  just  right  for  all  kinds  of  metals. 

To  obtain  the  best  results,  emery  and  corrundum 
wheels  should  be  run  at  a  surface  speed  of  5,500  feet 
per  minute.  Wheels  if  run  too  fast  will  heat  the  work 
and  glaze,  and  if  run  too  slowly  will  wear  away  rapidly 
and  do  but  little  work.  The  same  speed  should  be 
maintained  as  the  wheel  wears  down,  and  the  speed  of 
the  spindle  should  be  increased  correspondingly  as  the 
diameter  of  the  wheel  is  decreased.  Where  there  is 
a  sufficient  amount  of  grinding  to  warrant  the  use  of 
more  than  one  machine,  this  can  be  accomplished  by 
transferring  from  the  first  or  larger  grinder  to  smaller 
ones  as  the  wheels  wear  down,  otherwise  by  means  of 
cone  pulleys. 


Tne  snow  storm  early  in  March  last  caused  a  hea*-}-  loss  to  the 
Nova  Scotia  Telephone  Company.  Many  of  their  wires  in  Halifax 
and  vicinity  were  blown  down.  The  cost  of  repairs  was  in  the 
vicinity  of  $25,000. 

Mr.  W.  T.  Steward,  an  electrical  engineer  of  wide  experience 
has  recently  established  an  office  in  the  Temple  Building,  Tor. 
onto,  and  is  prepared  to  give  expert  advice  on  electrical  projects, 
installations,  and  improvements  to  plants.  It  is  Mr.  Steward's 
avowed  intention  to  take  an  entirely  independent  attitude  as 
regards  electric  manufacturing  concerns,  and  by  so  doing  to  give 
his  patrons  the  benefit  of  unbiased  advice  such  as  is  only  possible 
under  these  conditions.  He  has  just  made  a  report  on  an  electric 
lighting  system  for  the  town  of  Toronto  Junction.  Mr.  Steward 
's  well  known  in  electric  circles  in  Western  Canada,  having  been 
for  ten  j  ears  electrician  for  the  western  division  of  the  Canadian 
Pacific  Railway,  and  afterwards  engaged  in  the  electrical  con 
tracting  and  supply  business  at  Vancouver,  B.  C. 


The  Western  Ontario  Hat  Co.,  London, 
have  purchased  two  new  motors  in  addi- 
tion to  the  two  they  already  have,  all 
being  manufactured  by  the  Electrical  Con- 
struction Co.,  of  London,  Ltd. 

The  Erie  Iron  Works,  of  St.  Thomas, 
Ont.,have  placed  an  order  with  the  Elec- 
trical Construction  Co.,  of  London,  Ltd., 
for  a  12  h.p.  motor,  which  has  already 
been  installed  to  their  satisfaction. 


MANAGER  WANTED 


A  Practical  Electrician,  to  run  a  growing  plant  and 
nest  say  $2,000  cash  in  same.  A  good  opening  for  a 
reliable  young  man.  Apply,  with  references,  to 
"ABC"  care  Canadian  Electrical  News,  To- 
ronto, Ont. 


ENGINEERS,  Firemen  Machir.ists,  and 
electricians  :  Send  10  cents  for  new  44  l^age 
pHmphlet,  containing  li.-t  of  questions  a.sked  by 
Examining  Board  of  Engineers.  GEORGE  .\.  SEL- 
LER, Bookseller,  St.  Loui.s,  Mo.,  U.S.A.  Mcnii.n 
Canai)  an  Eli-:ctric.\i.  News. 


U/AfslTED 

Electric  Light  Plant 


The  Corporation  of  the  Village  of  L^akefieM,  Ont., 
solicits  correspondence  from  any  party  or  company  who 
will  install  and  run  an  Electric  Light  Plant  in  the 
village.    Other  information  on  application  to 

ALEX.  BELL,  M.l).. 

X'illape  C!c' 


\'ou  can  cam  more  li  you  icarn  oivvt. 

TECHNICAL  E  DCATION  AT  HOME 

Don  l  be  contcntca  lo  hoUi  a  su^Kvnlinatr  t  - 
lion  all  y  ur  life  *bcn  a  few  h.>ui>  evening  ^ 
now  will  insure  belter  prospects  and  better  wa>:' 
life,  without  sacrifice  of  pres-nt  position  and  sai;i'> 
The  demand  for  techoicaUy  trained  men  C>j  exceeds 
the  supply. 

Ix^wtuition.  paj-aMein  -miTT  mnnhb  inrtiiwrmr 


QTTTnv  t^lc^fTi-  V-l<'Ct'^i.  al.  Mecbam^l  or  Marine) 
MUUT         KNGINMRTOG  BY  HAIL 

Write  f  -^r  HandK>-»k  "6.   and  ^.pecial  terms. 
AMERICAN  SCHOOL  OP  CORRBSPOITDEVCB 

(Chancres!  bv  Comm.>n«  r altl    f  M  as^^  hu'-tt  ■ - 
Boston.  Maps  .  U.S.A. 


I 


^^^^ 


Power  Factor 
Complete  Circuit  Sleric^ 
•imps  with  Reirulalor — .00 


Manhattan  Regulating  Reactance  Coil' 

Kegul.Alor  loss  constant  at  all  loaiK.  ^oo  waltv. 
\      ^^^^^  ^^^^      Regulators  to  provide  for  any  {Tercentagc  of  circuit,  from 

\  ^^^^  10  to  100  per  cent. 

^^^^  >-  ^y"^         Manhattan  Series  A.  C.  Enclosed  Lamps. 

At  6.6  aciip.,  72-volls,  430  watts.     Total  loss  m  lamp,  5  watts. 
Power  Factor  .91.    Efficiency  .cxj. 
Ferminal  and  .Arc  Voltajje  the  same.     Concentric  mechanisin,  but  one  magnet  nseil 

in  lamp.     No  springes. 

MANHATTAN  GENERAL  CONSTRUCTION  CO.,  TORONTO,  CAN.  ..rrr^U  .c 
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SUGGESTION  FOR  BELT  LACING. 

Editor  Canadian  Electrical  Nkw^  : 

Dear  Sir, — Many  suggestions  are  ofFered  from  time  to  time  re- 
garding the  lacing  of  belts.  Recently,  I  came  across  the  double  lath 
tie,  which  I  have  found  very  satisfactory,  laced  as  follows  :  The  lacing 


f 

• 

• 

[ 

Udcinq 

can  be  made  any  length  in  a  few  minutes,  and  with  one  cut  of  a  sharp 
knife  it  is  easily  removed.  For  heavy  belts  I  use  double  and  sometimes 
treble  tie.  By  placing  the  ends  together,  sharpening  them  with  a  knife, 
and  sewing  them  with  one  strand  of  the  lath  tie,  makes  the  end  very 
stiff.    I  can  vouch  for  its  cheapness  and  lasting  power. 

Yours  truly, 

"Excelsior." 


8 


Lubricating  Oils  and  Greases,  Flue 
Gleaners,  Cotton  Waste,  Pipe  Gouering, 
Asbestos  Goods,  Rubber  Packings, 
Brass  Goods,  Belting  and  Lace  Leather 


We  Buy  the  Best  and  Sell  at  the  Right  Price.  If  You  Want 
to  Save  Money  and  Get  Superior  Goods  Write  Us. 

THE  WM.  SUTTON  COMPOUND  CO. 

186  Queen  Street  East  -  -  TORONTO 


Mr.  Stewart  Randall,  of  Ottawa,  has  been  engaged  as  electri- 
cian by  the  Buckingham  Electric  Light  Company. 

Mr.  Daniel  Mulqueen,  cashier  of  the  Toronto  Railway,  has  been 
appointed  by  the  Mackenzie  Syndicate  as  manager  of  the  street 
railway  at  San  Paulo,  Brazil. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED  THOMSON  &  CO. 

774  Craig-  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  cf  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


An'  it's  BELTS,  BELTS,  BELTS.~R.  Kipling. 


F.  E.  DIXON  &  CO. 

Oak  Tanned 

LEATHER 
BELTING. 

The  Strongest,  Heaviest  and  Best 
Belting  in  the  Dominion  

30  Wellington  Street  East      ■      TORONTO,  ONT. 

S.  E.  NORRIS  &  CO. 

LONDON      -  ENGLAND 

Send  for  Price  Lists  and  Discounts.  Established  1775. 


WESTINGHOUSE 
TYPE  «C"  INDUCTION  MOTORS 


AIIEARN     SOPER   -  OTTAWA 
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April,  1900 


RECENT  CANADIAN  PATENTS. 

The  William  Hamilton  Manufacturing-  L/ompany,  of  Peterboro 
Ont.,  has  been  granted  a  Canadian  patent  for  a  reversing-  steam 
valve,  as  shown  in  the  accompanying  illustration.  The  claim 
is  for  a  steam  valve,  comprising  a  tubular  valve  cylinder  having 
a  feed  inlet  and  feed  exhaust  ports,  a  valve  rocking  therein  and 


Reversible  Steam  Valve. 
having  feed  and  exhaust  passages  from  opposite  ends  alternating 
as  described  and  adapted  to  close  the  feed  port  near  one  end  and 
open  the  exhaust  port  at  the  other  end,  and  vice  versa,  a  s'eam 
chest  connecting  with  said  ports  and  having  steam  passages 
agreeing  with  said  feed  and  exhaust  ports,  and  feed  and  exhaust 
pipes  from  opposite  ends  of  said  steam  chest  and  connecting  with 
said  steam  passages  and  with  a  piston  cylinder  near  opposite  ends. 

To  Dr.  Carl  Ritter  Auer  Von  Welsbach,  of  Vienna,  Austria,  has 
been  granted  a  patent  in  Canada  for  an  osmiumjfilament  for  incan- 
descent electric  lamps.  It  consists  of  a  process  of  making  filaments 
for  electric  incandescent  lamps  from  a  paste  of  osmium,  titantic 
acid  or  acid  of  a  more  basic  character  which  will  volatilize,  when 
brougiit  to  incandescence,  and  binding  material  consisting  in 
moulding  the  paste  into  threads  or  the  desired  filamentary  form, 
subjecting  the  same  to  dry  distillation,  then  applying  the  electric 
current,  first  slowly  and  until  the  carbon  of  the  binding  material 
has  been  eliminated  at  a  comparatively  low  heat,  then  increasing 
the  current  until  the  filament  is  heated  to  dazzling  incandescence, 


when  the  titanitc  acid  or  oxyd  used  is  volatilized  and  the  impuri- 
ties, when  any,  eliminated  and  the  osmium  cemented  into  a  slate 
of  purity  as  a  stable,  dense,  homogenous,  coherent  and  elastic 
filament  ;  in  the  substitution  of  alloys  of  osmium  with  other  metals 
of  the  platinum  group,  and  preferably  ruthenium,  in  lieu  of  osmium 
alone,  so  as  to  produce  metallic  filaments  suitable  for  use  a>.  the 
illuminating  conductors  of  incandescent  electric  lamps,  either 
alone  or  after  being  coated  with  refractory  oxyd  or  oxyds. 


A  WESTERN  ELECTRICAL  PROJECT. 

Incorporation  has  been  granted  by  the  provincial  legislature 
of  British  Columbia  to  the  Stave  Lake  Power  Company,  Limited, 
with  an  authorized  capital  of  $1,000,000.  The  company  have 
acquired  the  right  and  title  to  75,000  inches  of  water  at  Stave 
River  Falls,  a  point  42  miles  from  the  city  of  Vancouver.  It  is 
proposed  to  generate  the  power  at  the  falls  and  transmit  it  to 
Vancouver.  It  is  said  that  the  company  are  already  assured  of 
over  4,000  horse  power  on  yearly  contracts. 

The  directors  of  the  company  are  :  H.  .\bbotl,  director  of  ihe 
Canadian  Pacific  Railway  Company  ;  John  Hendry,  president  and 
manager  of  the  Hastings  saw  mills  ;  \V.  H.  .-Vrmstrong,  of 
Armstrong  &  Morrison,  manufacturing  machinists  :  G.C.  Hinion, 
electrical  engineer  and  representative  of  the  Royal  Electric 
Company,  Montreal  ;  J.  B.  Ferguson,  m,anaging  director  of  the 
companj-. 

The  hydraulic  engineer  for  the  company  is  Mr.  Chas.  .A.  Stoess, 
and  the  electrical  engineer  .Mr.  George  C.  Hinton.  Rejx>rts 
made  by  the  engineers  stale  that  17,000  horse  power  can  be 
generated  at  the  falls,  and  that  b\  additional  hydraulic  works 
this  amount  can  be  doubled.  The  cost  of  the  project  is  estimated 
to  be  $515,000.  Among  other  information  given  by  the  hydraulic 
engineer  is  the  following  :  Width  of  river,  ;oo  feel  ;  averaf^e 
depth,  16  feet,  running  at  a  velocity  of  7;  10  of  a  fool  per  second, 
which  gives  a  quantity  of  140,3^4  cubic  feet  per  minute.  A  flume 
will  be  constructed  18  feet  high  on  a  grade  of  one  in  660,  or  8 
feet  to  the  mile.  This  flume  will  pass  from  above  the  first  fall  to 
below  the  second  fall.  A  dam  will  be  constructed  at  the  upper 
point  and  will  likely  be  built  of  rock  and  earth  backing  and 
apron,  with  concrete  cement  cores.  .At  the  lower  point  of  the 
tlume  the  power  station  is  to  be  located,  and  a  reservoir  will 
take  the  water  from  the  flume.  From  this  two  steel  pi|>es,  12  feet 
in  diameter,  will  carry  the  water  to  the  station,  where  there  will 
be  eight  turbines  developing  2,000  h.p.  each.  There  will  be  four 
gales  on  e.-ich  pipe,  and  each  gate  will  serve  a  double  turbine. 


METERS 

.  .  .  MANUFACTURED  BY  THE  .  .  . 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmeters  manufactured  by  the  Siemens  d  Halske 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  have  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  never  until  to-day  accomplished. 

C^^^  ob  ^^-^^^-^-^^^^'-^ 

CANADIAN  AGENTS  \m 

MUNDERLOH  &  GO.  -  MONTREAL 

Write  for  Catalogue  and  Discounts. 
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CfiNflDl^N    EliECTRlCfib  NEWS 


V. 


SPARKS. 

The  project  for  an  electric  railway  between  London  and  Port 
Stanley  has  again  been  revived. 

The  city  of  Winnipeg,  Man.,  is  inviting  tenders  up  to  Monday, 
April  i6th,  for  the  supply  of  a  fire  alarm  system. 

The  Electrical  Construction  Co.,  of  London,  Ltd.,  have  cleared 
out  twenty-two  of  their  list  of  eighty  second  hand  machines  which 
were  recently  exchanged  for  new  ones  in  Winnipeg. 

The  Hamilton  Radial  Railway  Company,  which  contemplates 
the  operation  of  an  electric  railway  from  Hamilton  to  Oakville 
and  Guelph,  has  been  granted  an  extension  of  time  for  beginning 
the  work  until  1905. 

The  Ickes  &  Armstrong  Syndicate  expect  to  commence  work 
on  the  construction  of  an  electric  railway  in  the  town  of  Wood- 
stock, Ont.,  within  two  months.  Mr.  J.  G.  Wallace,  the  local 
representative,  states  that  the  ties  for  the  road  have  already  been 
purchased. 


Messrs.  S.  H.  Jones,  S.  F.  McKinnon,  L.  M.  Jones  and  J. 
A.  Lowell  have  petitioned  the  Ontario  Legislature  for  an  act 
to  authorize  the  construction  of  a  system  of  elevated  railways 
in  the  city  of  Toronto  and  adjoining  municipalities,  and  also  a 
system  of  surface  street  railways. 

The  Sutherland  Construction  Company,  composed  of  New 
York  capitalists,  have  secured  control  of  the  horse  car  line  be- 
tween Drummondville  and  Niagara  Falls,  Ont.,  and  propose  lo 
electrify  the  road.  They  have  deposited  a  check  of  $1,250  as  a 
guarantee  that  they  will  install  a  plant  before  July  ist  next,  and 
have  asked  for  a  twenty-year  charter. 

The  shareholders  of  the  Preston  &  Berlin  Street  Railway  Com- 
pany have  elected  the  following  ofificers  :  "John  Patterson,  Presi- 
dent, Hamilton  ;  M.  M.  Todd,  Vice-President,  Gall  ;  C.  R. 
Hanning,  Secretary-Treasurer,  The  company  will  make  ar- 
rangements at  once  to  build  a  line  between  Preston  and  Berlin, 
thus  making  a  through  connection  from  Gait  to  Preston  and  on 
to  Berlin  and  Waterloo. 


Victor  Turbines 

OPERATING  DVNAIVIOS 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other,  is  due  to  the  many  points  of 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING — 
High  Speed,  Close  Regulation,  Great  Capacity 

High  E/fieiency,  Perfect  Cylinder  Gate,  Steady  Motion 

RECENT  PLANTS  INSTALLED  :—Lachine    Rapids    Hy-  I  Electric  Light  &  Power  Co.,  Dolgeville,  N.V. ;  Honk  Falls  Power 

draulic  &  Land  Co. ,  Montreal,  Que.,  12,000  h. p.;  Chambly  Manu-  |  Co.,  Ellenvillc,  N.Y.;  Hudson  River  Power  Transmission  Co., 

facturing    Co.,    Montreal,    Que.,   20,000  h.p.;    West  Kootenay  I  Mechanicsville,  N.Y.;  Cataract  Power  Co.,  Hamilton,  Ont. 

Power  &  Light    Co.,   Rossland,    B.C.,  3,000  h.p.;    Dolgeville  | 


CORRESPONDENCE  SOLICITED. 


The  StilwelUBierce     Smith^Vaih  Co.  = 


DAYTON,  OHIO. 
U.  S.  A 


JOUS  R.  HAUltER,  Frtsitlfiit. 


(llUt.  /'.  CHAhLF.S,  Sff.-Tr, 


THE  CYCLONE  GRATE  BAR 


SIMPLICITY 
DURABILITY 
ECONOIVIY 


Burns  the  Cheapest  Fuel  wilh 
the  Best  Results. 

A  Boy  Can 

Operate  It 


Send  for  Descriptive  Circul.ii  s 
and  Testimonials. 

When  installing  new  Boil'rs 
specify  Cyclone  Shaking  Grate. 

We  turnish  plans  and  specifica- 
tions for  sett'ng  Boilers  by  most 
modern  method,  to  ensure  economy 
of  fuel. 

We  also  remodel  old  plants  to 
ensure  the  best  economy  in  con- 
nection with  our  Grate  Bars. 

We  make  one  claim  that  we 
agree  to  evaporate  more  water  per 
pound  of  coal  than  any  other  device 
in  America. 


Tnf;  Cvci.oNE  Grate  Bar  Comi  anv 

(Limited),  Toronto. 

Gknti.kmi-:n, — We  take  much  pleasure  in  giving  you  otir  testimonial  re  Cirale  Bars, 
venieiit  to  operate,  have  ample  air  space,  and  are  very  econnmical  regarding  fuel. 

To  every  intending  purchaser  we  would  advise  to  adopt  the  Cyclone  Grate  Bar  in  preference  to  any  i>ther  kind.    Wishing  yon  every  success,  we  are, 


Toronto  Junctkin,  Ont.,  Jan.  actli,  1900. 
The  set  you  put  in  for  us  is  giving  perfect  satisfaction.    They  are  very  con- 


Yours  trul 


MANUFACTURED  BY  . 


a  r  r      Wa  rsoN. 


Cyclone  Grate  Bar  Co.,  Limited 


Telephone  1106. 


Office  :  10  King  Street  West,  TORONTO,  CAN. 
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SPARKS. 

The  Raney  Specialty  Mfg.  Co.,  of  Kingston,  have  purchased 
roiji  the  Electrical  Construction  Co.,  London,  three  motors  for 
their  new  works. 

The  town  of  Bracebridge,  Ont.,  is  considering  the  installation 
of  an  electric  power  plant,  and  may  also  put  in  an  electric  fire 
alarm  system. 

The  Canadian  General  Electric  Company  have  invited  tenders 
for  the  erection  of  a  brick  and  steel  addition  to  their  works  at 
Peterboro,  Ont. 

The  streets  of  Kingsville,  Ont.,  are  now  lighted  by  incandescent 
lamps,  instead  of  arc  lamps  as  previously.  The  service  is  said  to 
h^ve  been  much  improved  by  the  change. 

The  Electrical  Construction  Co.,  of  London,  Ltd.,  have  sold  to 
H.  W.  Petrie,  of  Toronto,  two  of  their  list  of  second  hand  motors, 
which  are  said  to  have  given  excellent  satisfaction. 

Mr.  Peter  Hoff,  of  Thornhill,  near  Toronto,  has  invented  a 
fender  for  street  cars,  which  operates  by  the  pressing  of  a  foot 
lever  by  the  motorman. 

The  W.  J.  Gage  Co.,  Toronto,  have  puchased  two  new  motors 


from  the  Electrical  Construction  Co.,  of  London,  Ltd.,  in  addition 
to  the  two  slow  speed  press  motors  which  they  already  have  from 
this  company. 

The  Record  Printing  Co.,  of  Windsor,  have  purchased  from  the 
Electrical  Construction  Co.,  of  London,  Ltd.,  a  40  light  multipolar 
dynamo.  This  machine  was  sold  in  close  competition  with  sever- 
al American  and  other  machines. 

The  Brampton  Gas  Company,  of  Brampton,  Ont.,  are  under- 
stood to  be  considering  the  installation  of  an  electric  light  plant. 
The  plant  by  which  the  streets  of  the  town  were  lighted  was 
destroyed  by  fire  about  one  month  ago. 

The  Georgian  Bay  Navigation  Co.  have  recently  ordered  a 
300  light  dj  namo  from  the  Electrical  Construction  Co.,  of  London 
Ltd.,  for  one  of  their  boats.  This  is  to  lake  the  place  of  a 
I  ^o  light  dynamo  installed  two  years  ago  by  the  same  company. 

An  explosion  at  the  gas  works  at  Listouel,  Oni.,  slightly  dam- 
aged the  electric  light  plant,  and  almost  completely  wrecked  the 
gas  works.  Mr.  William  Bilton,  the  operator  at  the  gras 
works,  •was  killed-  by  the  explosion.  Since  the  accident,  the 
electric  light  plant  has  been  put  in  running  order,  and  arrange- 
iiicnls  have  been  made  bv  J.  G.  Hav  to  rebuild  the  eas  work>. 


SADLER  <fe  HA  WORTH 

Manufacturers  of 

OAK-TANNED  LEATHER  BELTING 

MONTREAL.   »,nd  TORONTO 

Orders  addressed  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
•  Goods  will  be  forwarded  same  day  that  order  is  received 


B5LTS  MADE  SPECIALLY  FOR  ELECTRIC  POWER  USE. 


ELECTRICAL  STORAGE 

on  new  Lines. 

All  containing"  cells  and  excessive  acid  omitted  ; 
Piles  of  any  voltage,  any  capacity,  in  one  unit  ; 
Less  space,  less  weight,  less  price. 


Volta  Electric  Storage  Co. 

HAMILTON,  CANADA. 
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Canadian  General  Electric 

Company's 

FAN  MOTORS 

I900 


Desk  Fans     Wall  Fans 
Ceiling  Fans 

For  Direct  or  Alternating 
Current  Circuits 


The  "C.G.E."  Fan  Motors  have  stood 
the  test  of  many  seasons,  and  results  have 
proven  that  they  are  mechanically  and  elec- 
trically as  nearly  perfect  as  possible.  The 
same  general  standard  of  excellence  will  be 
found  in  them  this  season,  and  we  feel  con- 
fident that  they  will  continue  to  maintain 
their  supremacy  for  durability  and  efficiency. 


Our  price  list  will  be 
ready  for  issue  in  a  few  days. 
Please  write  us  for  discounts. 


CANADIAN  GENERAL  ELECTRIC  CO'Y 


HEAD  OFFICE: 


14  and  16  Kina  Street  East 

TORONTO.  ONT. 


MONTREAL 


HALIFAX 


l^IMITED 


Branch  Okficks 
WINNIPEG 


FACTORIES  : 

PETERBORO',  ONT. 


VANCOUVER 


ROSSLAND 


viii. 


April,  1900 


FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BUOCKS 

AND  CROSS-flRMS. 


WRITE  FOR  PARTICULARS. 


FOR  SALE 

60  K.W.  Westinghouse  1000  V.  Alternating  Generator,  with 
Exciter  ;    both  in  good  condition. 

Electric  Repair  6c  Contracting  Co. 

617-619  Lagauehetiere  Street  -  MONTREAL 


IMPERIAL  PORCELAIN 
HIGH  POTENTIAL 
INSULATORS   


■     ■     ■    1  IMPERIAL 

Manufactured  by  Imperial  Porcelain  Works. 


PORCELAIN 


These  Insulators  have  been  adopted  exclusively  by  such  important  Canadian 
Transmission  of  Power  Lines  as  :  WeSt  Kootenay  Power  &  Light  Co.,  Bonning- 

ton  Falls  to  Rossland  ;  Cataract  Power  Co.,  of  Hamilton,  Detew  Falls  to 
Hamilton  ;  Chambly  Manufacturing-  Co.,  Chambly  to  Montreal ;  Light,  Heat 
&  Power  Co.,  of  Lindsay,  Fenelon  Falls  to  Lindsay  ;  Town  of  Orillia,  Ragged 
Rapids  to  Orillia,  and  many  others  in  Canada.  United  States,  Mexico  and 
Australia. 


Address  all 

Correspondence 

to-^^^_ 


General  Agent,  7  Arch  Street.  BOSTON,  MASS. 


Scientific  American,  Oct.  14,  1899. 

The  Automobile  Magazine 
has  at  last  come  to  hand  and  is 
the  most  thoroughly  satisfactory 
periodical  which  we  have  seen 
in  any  language  on  the  subject. 
It  is  of  regular  magazine  size  and 
has  1 1 1  pages.  The  quality  of  the 
articles  is  very  high  and  the  il- 
lustrations are  of  the  best.  Every- 
one who  is  at  all  interested  in  the 
automobile  will  find  something  in 
the  new  magazine  which  will  in- 
terest him.  Even  the  social  side  is 
far  from  being  neglected,  as  there 
is  an  article  on  the  recent  floral 
parade  at  Newport  and  on  the 
Automobile  Club  of  France.  The 
Automobile  Index,  which  occupies 
some  nine  pages,  is  exactly  what 
has  been  needed.  On  the  whole 
the  magazine  is  a  most  satisfac- 
tory one. 


SUBSCRIBE  TO 


31  State  Street, 

NEW  YORK. 

$3.00  ft  YEftR. 


N.  Y.  Eiening  Post.  Oct.  9.  1S99. 

The  new  illustrated  Automo- 
bile Mag.vzine  (New  York:  L". 
S.  Industrial  Publishing  Co.  I  has 
a  very  allraclive appearance. and 
is  so  varied  in  contents,  without 
undue  padding,  (hat  one  wonders 
how  the  editor  can  fill  his  pages 
hereafter.  Still,  the  list  on  pag^e 
101  shows  that  there  is  a  consider- 
able "  foreign  automobile  press:' 
and  what  foreigners  can  do  in  the 
way  of  furnishing  "  copy  "  to  the 
printer,  .Americans  can.  The  so- 
ciety feature  of  the  new  vehicle  is 
brought  to  the  front  with  new-s 
from  the  Newp>ort  festival- — the 
driver,  by  the  way.  not  always 
sitting  on  the  left.  There  are 
compHJtent-seemingbook  reviews, 
and  some  concessionsare  made  to 
the  general  reader  in  comicalities 
of  pencil  and  verse.  The  maga- 
7ine  seems  free  from  bias. 


Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 
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NEW 

CATECHISM 
OF 

ELECTRICITY 
A 

PRACTICAL 
TREATISE 


PRICE 
$2.00 


SEND  ORDERS  TO  ...  . 

PUBLISHERS 
63  Fifth  Avenue  (corner  13th  Street)  - 


FOR  ENGINEERS 

AND  DYNAMO  TENDERS 

Engineers  desiring  a  practical  book  on  everj  -day  electrical  practice  will  find  that  thi«  twk  fill«  «11 
requirements,  as  it  treats  fully  upon  Dynamos,  Motors,  Wiring.  F-lectric  Lip^  '     :   V      '       .    '  ' 
trie  Batttries.  Telephones,  Electric  Elevators,  Pumps  and  Railways.    It  is  : 
of  Electrical  Words  and  Terms.    The  volume  is  bound  in  handy  pocket -bo.  v 

edges  and  gold  titles.  It  has  550  pages  of  up-to-date  information,  and  is  fr.K\  ,,u-,-ti.iirv  \- ,i  j^- 
cuts. 

This  work  will  be  sent  postpaid  upon  receipt  of  $a.ro  to  any  address  in  any  p«rtof  the  worM.  Tc  the 
patrons  of  the  Electrical  News  it  will  be  supplied,  if  desired,  on  easy  terms  of  payment,  i.  e.,  $".»^ 
with  order  and  $1. 00  in  30  days  Send  remittance  by  Post  Office  or  Kvprass  Money  Ord«r.  H<»A 
will  be  sent  on  first  payment. 

^PBCIflL  PROPOS^ITION 


CATALOOUK 
SEIfT 

vpoy 

REQUEST. 


CO. 


NEW  YORK 


1S99. 


THEO. 


AUDEL  &  CO.. 

New  Yoil<  City  : 
Send  me.  postpaid.  "Hawkin  s  Nfw  Catechism  of 

Electricity. " 

Enclosed  find  One  Dollar  tocoi  er  first  paurrefit.  If 
the  booh  pioi  es  as  adi  eitised,  I  hereby  agree  to  send 
you  the  remaining  dollar  within  30  days. 

Name 

Address 
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JOHN  STftRR,  SON  &  GO.,  Limited. 

HflLIFflX,  N.S. 

Agent  for  Ontario  and  Quebec  : 
JOHN  FORMAN,  -  MONTREAL 


Please  mention  the  Electrical  News 
when  corresponding  with  advertisers. 


ESTABLISHED  1849- 
Chari.es  F.  Clark,  Jared  Chittenden, 

President.  Treasurer. 

BFSADSTREET'S 

Capital  and  Surplus,  $1,500,000. 
Offices  Throughout  the  Civilised  World 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.A. 

THE  BRADSTREET  COMP.'\NY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
verilying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  aflTecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Toronto  Office  :  Cor.  Melinda  and  Jordan  Streets. 
Hamilton  Office  :  No.  39  Jam- s  Street  South. 
London  Office  :  No.  365  Richmond  Street. 
Winnipeg  Office  :  No.  398  Main  Street. 
Vancouver  Office:  Cor.  Hastings  and  Hamilton  Streets. 
Victoria  Office  :  Board  of  Trade  Building. 

Thos.  C.  Irving,  Gen.  Mgr.  Western  Canada, 
Toronto,  Ont 


..•^^gs^END  FOR  Zfm^t^ 


TEI^DERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 


1  CANADIAN  CONTRACT  R£CORDl 

TORONTO.  S 


The  New  System 

OF  EDUCATION 

Electrical 
Engineering 

Mechanical,  steam.  Civil 
and  Mining  Engineering; 
Architecture  ;  Drawing ; 
Surveying ;  Chemistry ; 
Shorthand  ;  Book-keeping 
and  English  Branches 
TAUCHT  BY  MAIL. 
Over  50  Courses. 
We  have  helped  thoasandH  to  better  positions 
and  BalarieB.   Send  for  free  circulars,  stating 
the  subject  in  which  you  are  interested. 
THE  INTERNATIOHIL  CORRESPUNDEME  SCHOOLS, 
Box  1004,  Scranton,  Pa. 


The  Packard  Electric  Co.,  Limited 


MAKERS  OF 


Lamps  Transformers 


SOLE  AGENTS  FOR 


Ssheeffer  Recording  Watt  Meters 


ST.  CATHARINES,  ONT. 


WESTON 


I  GO. 


114-120  Waiiam  Street, 

NEWARK,  N.J.,  U.S.A. 


W^ESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-       Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy. 

The  Electrical  News  is  the  best  medium  through  which  to  reach  users  of 
electrical  and  engineering  appliances.     Write  for  advertisement  rates. 


JUST  I^UBLISHED 


THE 

Gf\Nf\Dlf\N 
HfVND-BOOK 

OF 

STEf\AA 

f\ND 

BLBOTRIGITY 

By 

William 
Thompson 


® 


J  70  Pages 
Illustrated 


In  Strong  Cloth  Binding 

Send  f Of  Table  of  Contents. 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 
TORONTO      -  CANADA 
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TOPER 


'Ailde  MicrophcriE 

:  -e  best  TRANSMRTER 


TELEPHONES 


;iJE3EC  AGENTS 
r;r  the 


SwitcD-Boarfls  and  flnnunGlaiors  <^ 


FIRE  ALARM  APPARATUS  and  i 
TELEGRAPH  INSTRUMENTS  © 


■  ■  Xessphones,"  MoDtreaL 

419  St  James  St. 

Cor.  Cr^ic. 


MONTRB^^L 

:lepbone  No.  11  do. 


E.  J.  BROWN 

ELECTRICAL 

REPAIRING 

Transformers,  Motors  and  Dynamos 
a  Specially. 

72  Colborne  St.    -  BRANTFORD 


engineering  Contract  Company 

Main  Office  :  Canadian  Office  : 

Empire  Building,  71  Broadway,  NEW  YORK  Temple  Buildinc,  TORONTO,  ONT. 

HENRY  F.  DUCK,  Manager  for  Canada. 

BRIDGE  SUB-STRUCTURES,  WATER  POWER  DAMS,  CANAL  WORK 
and  CAISSON  FOUNDATIONS  a  Specialty 


ELECTRICAL  SUPPLIES 


OIF  K:i3Sr3DS 


Induction  Alternators  (Xo  Moving  Wires)  Transformers 
Watt  Meters,  Lamp  and  Ampere  Hour  Meters 
Wiring  Supplies,  Etc.,  Etc. 

MUNDERLOH  8c  CO. 


61  St.  Sulpice  Sti?eet 


IVIONXREAL 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"  EXTRA"  brand. 

theJ.G.Mclaren  belting  CO. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


Please  mention  the  Canadian  Electrical  News  when  corresponding  with  advertisers. 


The  ELECTRICAL  CONSTRUCTION  COMPANY  of  London,  Limited 

LONDON         -  CANAnA 


Perfection"  Type  Engine  Generator 

Manufactured  in  any  si?e,  or  voltage  with  any  standard  engine. 

Direct  Connected  nVMAUnC  for  Isolated  Lighting  a.  Slow  Speed.  UOTnDC 
and  Belted  .  .  •  UlilAmUo  Plants  a  Specialty .        T     High  Kfficiencv  m  '  I  UOO 

Switches,  Switchboards  and  Comnmiators  Always  in  Slock. 

Spare  Armatures  ;  Arnialiires  rcxvv'<und — nv\  i  \ 

Repairs  to  Any  System  on  Short  Notice. 
Office  and  Factory:  SO  Yor»K  Stveet.  L.oi-tcIon 

AGENCIES:  LWInnipeg.   Vancouver,  Halifax, 

Toronto,  Monti-eal.  Kingston. 
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LEHRKALNEWS 


iNGINEERINGll 


J 


OLD  SERIES,  VOL.  XV  —No.  8. 
NEW  SERIES,  VOL.  X.— No.  5. 


MAY,  1900 


PRICE  10  CENTS 
$1.00  Per  Year. 


THE  UNITED  ELECTRIC  CO.,  Limited 


STJCCESSOPiS  TO  ■ 


W.  A.  Johnson  Electric  Co'y.  Toronto  Electric  Motor  Co.,  Limited,  Thompson  Electric  Co. 

We  manufacture  a  complete  line  of  Electric  Light  and  Power  Apparatus.   We  are 

prepared  to  contract  for  complete  installation 


Head  Office 


134  King  St.,  W., 


TORONTO,  ONT 
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Stanley  Instrument  Company 


GREAT  BAKklNGTON,  MASS.,  U  S.  A. 


For  Sale  in"Canada  Exclusively  by 


THE  ROYAL  ELECTRIC  CO. 


MONTREAL,  QUE. 


TORONTO,  ONT 
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ROBERT  A.  ROSS,  RE. 

Member  Canadian  -Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Plans,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 


J.  ftUEX.  GULYERWELL 

Electrical  and  RpoI/PP 
.  .  .  Hydraulic   Ul  UIVOI 
Commercial  Engineer 

Late  Local  Manager  Toronto  and  Central  Ontario  for 

Royal  Victoria  Life. 
Formerly  with  Edison  General  Electric  Co. 

6  King  St.  West  C^sT)  TORONTO 


CONSULTING 

ELECTRICAL 

ENGINEER 

Valuating.    Testing'.  Reconstructing. 

127  KiPQ  St.     HAMILTON,  ONT. 
Roderick  J.  Parke 

CONSULTING  ELECTRICAL  ENGINEER 

Central  Station  Lighting. 
Long  Distance  Electrical  Power  Transmission^ 
Central  Station  Management. 


F.  N.  Phillips,  President. 


Estimates 


Specifications  Reconstructions 
Reports  Valuations 


310  Temple  Building, 


TORONTO,  CANADA 


W.  T.  Steward 

ELECTRICAL  ENGINEER 

Arbitrator,  Consulting  Electrical  Engineer, 
Complete  Specifications  and  Plans  for  Elec- 
tric Light,  Street  Railway  and  Power  In- 
stallations. .  .  Inspection,  etc. ,  positively 
independent  of  any  Electric  Light  Manufac- 
turer. 

Temple  Building,   -  TORONTO,  ONT. 

Telephone  8441. 


C.  SHEimiCK 

Manufacturer  of—         SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patronize  Home  Industries. 
•S]  All  1  ask  is  a  trial  1» 


Geo.  H.  Olney  2nd,  Secretar5-Trea.-'-rer. 
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EleetFie  Light  Line  Wire 
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Amerieanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 


U.  S.  Factory :  American  Electric.\l  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watso.n',  Agent,  26  Cortlandt  Street. 

Chicago  Store:    F.  E.  Doxohoe,  Agent.  241  Madison  Street. 


Manufacturers  will  find  it  to  their  advantage  to  use  the  columns  of  the 
Electrical  News  in  making  announcements. 
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Robb  Engineering  Co.,  Limited,  Amlierst,  N,  S, 
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RUBBER  INSULAETD  WIRES  AND  CABLES 


OF  EVERY  DESCRIPTION  FOR 


Telephone,  Telegraph,  and  Electric  Lighting  Purposes. 


WIRE  AND  CABLE  COMPANY 
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i  Buy  the  Turbine 


I.  That  gives  the  greatest  power  per  diameter  and  has  the  smallest  percentage  of 
waste  effort. 

II.  Whose  tests  have  been  made  in  the  Holyoke  testing  flume,  with  a  record  ex- 
ceeding 80  per  cent,  at  less  than  full  gate,  the  largest  wheels  averaging  more 
than  8u  per  cent,  from  half  to  full  gate. 

III.  That  will  give  you  the   largest   return  for  your  expenditure  ;    in  other  words, 
compare  the  horse  power  with  the  price. 

There  is  only  one  Wheel  which  fills  the  above  specifications.   It  is  the 

M'CORMICK  TURBINE 

Manufactured  by       ...       S.  MORGAN  SMITH  CO.,  York,  Pa.,  U.S.A. 


The  New  System 

OF  EDUCATION 

Electrical 
Engineering 

Mechanical, steam  Civil 
and  Mining  Engineering; 
Architecture;  Drawing; 
Surveying;  Chemistry; 
Shorthand  ;  Boole  keeping 
and  English  Branches 
TAUCHT  BY  MAIL. 
Over  50  Courses, 
e  huve  helped  thoasands  to  better  positions 
salaries.   Send  for  free  circulars,  statiug 
subject  in  which  you  are  interested. 
IMTEHNATIORIL  (;ORRESI■ONDG^CE  SCHOOLS, 
Box  1004,  Screnton,  Pa. 


W 
and 
the 
THE 


AMERICAN  SCHOOL  OF  CORRESPONDENCE 
Boston,  Mass, (U.S. A. 


THE 


Crocker  Improved  Turbine 

in  Horizontal  Setting,  with  Quarter  Turn  Elbow. 


Where  the  nature  of 
the  location  will  per- 
mit its  use  this  type 
has  many  advantages. 
It  is  very  suitable  for 
direct  connection  to 
dynamos,  and  many 
are  in  operation  in 
this  class  of  service. 


Notice  how  complete  and  compact  this  arrangement  is,  and  how  easily  it 
may  be  installed.  Can  you  use  anything  of  this  kind  ?  Your  inquiries  will 
receive  prompt  attention. 

Water  Powers  examined  and  Reports  made. 
Estimates  submitted  for  Complete  Equipments. 


The  JENCKES  MACHINE  CO., 

Lansdowne  St.,  Sherbrooke,  Que. 


Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 


I    per  H.P.,  and  keeps  in  repair  tiie  longest,  is  the  engine  every  manufacturer  desires 


NO  ENGINE 


I  Can  fill  these  requirements  better  than- 


THE  WHEELOCK  (sZ)  AND  IDEAL  C) 


AN  ENGINE  I 

That  runs  smoothly  and  has  a  good  regulation,  and  burns  the  least  fuel  % 
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LUNDELL  FAN  MOTORS 


You  cannot  make  a  Waltham  watch  out  of  a  Waterbury  movement,  neither 
can  you  make  a  Lundell  Fan  Motor  from  the  various  copies  now  on  the  market. 

The  name  "  Lundell "  stamped  on  each  fan  base  is  a  positive  guarantee 
that  you  are  getting  the  benefit  of  years  of  experience  which  other  makers 
have  not  had. 

Catalogue  No  88  now  ready. 


JACK  &  ROBERTSON  -  MONTREAL 

CANADIAN  SALES  AGENTS 


Northey  Gas  or 
Gasoline  Engine 

Supplies  a  smooth  running,  continuous,  easily-con- 
trolled form  of  power,  essential  to  the  operating  of 
electrical  machinery.  It  is  extremely  simple  in  con- 
struction aud  so  easily  run  that  it  requires  no  attention 
for  hours  at  a  time.  Its  handiness  and  convenience 
make  it  specially  useful  in  the  case  of  Isolated  Plants, 
such  as  that  in  a  gentleman's  residence  or  small  town. 


Send  for  Information. 


"  Built  tor  Hard  Work. ' 


NORTHEY  MFC.  CO.,  uMim" 


King  St.— Subw«y, 

TORONTO 


FAGAN  CUT-OUTS 


0 


We  strono^lv  recommend  the  Facjan  Cut-Outs  for 
entrance  Cut-Outs,  as  the\  act  both  as  Switch  and  Cut- 
Out  combined.  \\^rite  us  for* circulars  on  these  Cut- 
Outs. 

We  stock  everything  electrical. 


JOHN  FOR/nAN 


yoS-710  Craig  Street 
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MOUNT  WHITNEY  ELECTRIC  POWER 
TRANSMISSION. 

As  being  one  of  the  latest  and  most  interesting  instal- 
lations in  the  United  States,  we  present  some  illustra- 
tions and  particulars  of  the  electric  power  transmission 
plant  of  the  Mount  Whitney  Power  Company.  This 
plant  was  installed  tor  the  purpose  of  utilizing  the  waters 
of  the  Kaweah  river,  in  California,  for  furnishing  light 


inside  dimensions  of  the  flume  are  36  inches  wide  and 
22^  inches  deep.  It  has  a  uniform  grade  of  26.4  feet 
per  mile,  giving  a  maximum  velocity  of  flow  of  seven 
feet  per  second.  At  intervals  sand  boxes  and  waste 
gates  have  been  provided,  so  that  any  sand  which  might 
find  its  way  into  the  flume  during  the  period  when  the 
snow  is  melting  can  be  easily  disposed  of  before  reach- 
ing the  pipe.    The  maximum  carrying  capacity  of  the 


Fig. 


-Generator  Side  of  the  Mount  Whitney  Power  House. 


and  power  to  the  cities  of  Visalia  and  Tulare  and 
throughout  Tulare  county. 

The  Kaweah  river  rises  in  the  Sierra  Nevada  mountains, 
one  of  which,  Mount  Whitney,  is  over  14,000  feet  above 
the  level  of  the  sea.  The  river  is  fed  by  the  waters  from 
these  mountains  and  winds  its  way  through  the  valleys, 
then  down  the  canyon,  over  precipices  and  through 
gorges,  to  Tulare  Lake,  bearing  the  waters  from  a  drain- 
age area  of  619  square  miles.  At  a  point  distant  about 
45  miles  easterly  from  the  city  of  Visalia,  named  Oak  Flat, 
at  an  elevation  of  about  2,400  feet  above  the  .sea  level,  a 
solid  granite  ledge  crosses  the  river  and  forms  a  perpen- 
dicular bluff  on  the  south  side,  as  well  as  a  natural  dam  of 
about  1 2  feet  in  height  above  a  pool  below  into  which  the 
waters  of  the  river  flow,  thus  forming  a  splendid  water- 
fall. A  tunnel  three  feet  wide  and  six  feet  high  conveys 
the  water  to  a  flume  which  is  30,000  feet  in  length.  The 


flume  is  37  cubic  feet  per  second.  The  flume  terminates 
in  a  sand-box  and  overflow  gate,  at  right  angles  to  which 
an  apron  leads  off  to  the  penstock.  This  apron  is 
equipped  with  gates  which  regulate  the  amount  of  water 
which  may  flow  into  the  pipe,  and  also  with  iron  racks 
which  prevent  the  entrance  of  anything  which  might  be 
floating  in  the  water.  The  penstock  is  6x8  feet  and  16 
feel  deep. 

THE    PIPE  LINE. 

The  pipe  line  extends  in  a  straight  line  from  the  pen- 
stock to  the  power  house.  It  is  3,500  feet  in  length, 
and  has  a  perpendicular  fall  of  1,300  feet.  It  follows 
along  on  ridges  the  most  of  the  way  and  passes  down 
over  some  very  steep  pitches.  Commencing  at  the 
penstock  the  pipe  is  50  inches  in  diameter,  but  it  tapers 
down  to  24  inches  in  the  first  50  feet.  This  acts  as  a 
funnel  and  gives  the  water  an  easy  entrance  to  the  pipes. 
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Then  follows  2,100  feet  of  rivetted  and  1,160  feet  of 
welded  pipe,  from  24  to  20  inches  in  diameter.  A 
portion  of  the  pipe  is  at  an  angle  of  about  45  degrees, 
and  much  of  it  at  angles  from  25  to  30  degrees.  The 
capacity,  with  20  cubic  feet  of  water  per  second,  is  2,800 
horse  power  to  water  wheels. 

THE   WATER  WHEELS. 

The  power  house  is  located  about  35  miles  f»om  Visalia 
and  is  30  x  50  feet,  with  an  addition  12  feet  square.  The 


Fig.  2. — DoDLE  Ellipsoidal  Water  Wheel. 

side  of  the  building  stands  parallel  with  the  pipe  line 
and  the  water  is  led  to  the  water  wheels  through  pas- 
sages of  gradually  decreasing  area  and  with  very  easy 
curves.  The  water  wheels  are  of  the  Doble  ellipsoidal 
type  and  are  solid  steel  castings,  weighing  about  1,400 
pounds  each,  with  20  bronze  buckets  attached  securely 


by  means  of  two  steel  bolts  to  each  bucket.  A  view  of 
the  Doble  water  wheel  is  shown  in  Fig.  2,  while  Fig.  3 
shows  a  verticle  section,  with  baffle-plates  and  tail-race. 
The  steel  centres  are  44  inches  in  diameter,  and  the 
speed  of  the  wheels  is  514  revolutions  per  minute,  giving 
a  maximum  capacity  of  1,000  horse  power  each.  The 
wheels  are  mounted  directly  upon  the  generator  shafts, 
and  the  regulation  is  entirely  by  hand,  aided  by  three 
annealed  cast  steel  fly-wheels  mounted  on  the  opposite 
end  of  the  generator  shaft.  These  fly-wheels  are  50 
inches  in  diameter,  10^^  inches  face,  and  weigh 
4,000  pounds.  The  water  which  is  deflected  downward 
by  the  cut-off  device  into  the  tail-race  is  received  upon 
heavy  cast  iron  baffle-plates  and  thence  conveyed  harm- 
lessly away  to  the  river.  The  wheels  were  manufac- 
tured by  the  Abner  Doble  Company,  of  San  Francisco. 

ELECTRICAL  EQUIPMENT  OF  POWER  HOUSE. 

The  electrical  equipment  consists  of  three  Westing- 
house  three-phase  alternating  current  generators,  separ- 
ately excited,  slotted  type,  continuous  winding  armature, 
450  k.w.  each,  1,020  amperes,  440  volts,  7,200  alterna- 
tions, with  speed  of  515  revolutions  per  minute.  The 
illustration  on  first  page  is  a  view  of  the  generators.  The 
weight  of  each  generator  unit  is  over  40,000  pounds. 
Fourteen  field  poles  are  used,  being  separately  excited 
by  small  direct  current  machines.  The  three  generators 
give  a  normal  capacity  of  1,800  horse  power.  There 
are  two  belt-driven  direct  current  generators  of  15  k.w. 
each  for  exciters,  w-hich  supply  a  current  of  125  volts  at 
a  speed  of  1,050  revolutions  per  minute.  Each  exciter 
has  sufficient  capacity  to  excite  the  two  generators  and 
is  so  located  in  the  power  house  that  it  can  be  driven 
from  either  generator.  There  are  four  step-up  West- 
inghouse  transformers  of  500  k.w.  capacity  each,  of  the 
oil-insulated,  air-cooled  type.  These  are  three  phase 
transformers  of  a  primary  voltage  of  440,  while  the 
secondaries  may  be  divided  to  deliver  current  at  either 
17,300  or  34,600  volts. 

The  switch-board  consists  of  five  marble  panels  all 
two  inches  thick  and  65  inches  high,  four  of  them  being 
24  inches  and  one  36  inches  w-ide,  mounted  on  an  iron 
frame.  There  is  one  exciter  panel  containing  ammeters, 
two  3-pole  single  brake  switches,  two  voltmeters,  plug 
receptacles  and  pilot  lamps.  There  are  three  generator 
panels,  each  containing  one  voltmeter,  one  ammeter, 
one  voltmeter  plug  receptacle,  one  3-pole  quick-brake 
main  switch,  two  field  plug  switches,  one  rheostat, 
synchronizer  plugs  and  lamps  and  pilot  lamp.  The  dis- 
tribution panel  contains  two  integrating  watt-meters, 
three  quick-brake  double  pole  double-throw  main 
switches,  with  interlocking  device.  From  the  gener- 
ators and  exciters  all  wires  and  cables'are  rnn  under 


Fig.  j. — Vertical  Section       W  vtkr  Whkkl,  with  Hafklk-Plai es  am>  Tam  -Kaih. 
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the  floor  in  conduits  to  the  switchboard  and  from  there 
in  same  manner  to  the  raising  transformers.  The 
method  of  distribution  will  be  better  understood  by  re- 
ferring to  Fig.  5.  The  secondary  wires  lead  from  the 
top  of  the  transformers  to  the  addition  on  the  westerly 
side  of  the  power  house  where  the  high-tension  switches 
are  arranged,  by  means  of  which  the  current  is  deliver- 
ed to  the  transmission  line.  The  high  voltage  current 
is  then  conducted  to  the  lightning  arrester  house  about 
25  feet  west  from  the  power  house.  This  building  con- 
tains three  lightning  arrester  units,  each  consisting  of 
six  choke-coils  in  series  with  the  line  and  30  arresters 
mounted  on  a  marble  slab. 

THE   POLE  LINE. 

From  the  lightning  arrester  house  the  current  is  de- 
livered on  to  the  transmission  line,  consisting  of  three 
medium  copper  wires  No.  2  B.  &  S.  gauge,  arranged  in 
in  the  form  of  an  equilateral  triangle,  one  wire  being 
mounted  at  the  top  of  the  pole  and  the  other  two  on  a 
cross-arm  of  3x4  Oregon  pine.    Eucalyptus  pins,  boiled 


plete  equipment  of  lightning  arresters,  high-tension 
fuse  switches,  step-down  transformers,  etc.  Views  of 
the  interiors  of  the  Visalia  and  Tulare  sub-stations  are 
shown  in  Figs.  Sand  9.  The  primaries  of  the  step-down 
transformers  are  arranged  with  the  coils  divided  in  the 
centre  for  parallel  or  series  connection,  the  same  as  the 
step-up  transformers,  for  15,000  or  30,000  volts,  allow- 
ance being  made  for  line  drop.  The  secondaries  have 
ten  leads  brought  out,  with  terminal  blocks,  giving  a 
range  of  from  1,930  to  2,280  volts,  which  is  a  valuable 
feature  and  has  proven  to  be  very  satisfactory  and  use- 
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Fig.  4. — Ground  Plan  of  Mount  Whitney  Power  House. 


in  oil,  are  used  to  support  the  7-inch  tripple-petticoated 
glass  insulators,  which  in  turn  support  the  transmission 
wires.  The  cross-arms  are  bolted  to  the  poles  and 
have  a  bolt  through  the  ends  to  prevent  splitting  as 
well  as  to  hold  the  pins  in  the  arms.  The  top  pin  is  se- 
cured by  two  nails  driven  through  the  iron  band  which 
is  used  to  prevent  the  top  of  the  pole  from  splitting. 

About  twenty-one  miles  from  the  power  house  the 
line  is  branched,  one  line  going  to  Porterville,  21  miles 
distant,  and  the  other  via  Visalia  to  Tulare,  20  miles 
distant.  From  the  junction  point  to  Visalia  the  wire  is 
reduced  in  size  to  No.  5  B.  &  S.  gauge  and  from 
Visalia  to  Tulare  it  is  reduced  to  No.  6  B.  &  S.  gauge. 
The  total  length  of  the  line  is  62  miles. 

TheCpoles  are  26  feet  long,  5x5  at  the  top  and  9x9  at 
the  bottom.  For  road  crossings  and  in  the  towns  their 
length  is  increased  to  35  and  40  feet.  The  pole  line  is 
equipped  with  six  pine  cross-arms,  30  inches  below  the 
power  circuit,  for  telephone  purposes. 

THE  SUB-STATIONS. 

Sub-stations  have  been  established  at  Visalia,  Tulafe, 
Exeter,  Lindsay  and  Porterville,  each  having  a  com- 


ful,  affording  a  ready  means  of  changing  the  sccondar. 
voltage  to  meet  the  requirements  caused  by  changes  in 
the  proportions  in  the  loads  at  the  various  sub-stations 
The  transformers  are  of  the  Westinghouse  oil-insulated, 
air-cooled  type,  in  units  of  50  kilowatts  and  75 
kilowatts,  transforming  from  three-phase  to  two-phase, 
two  transformers  therefore  constituting  a  "bank." 
The  distribution  of  the  light  and  power  is  at  2,000 
volts,  two-phase  current. 

The  Visalia  sub-station  contains  a  30-light  arc 
machine  for  street  lighting,  driven  by  a  20  horse  power 
induction  motor,  the  incandescent  lighting  system  being 
supplied  direct  from  the  2,000  volt  distribution  aird  pole 
transformers  to  104-volt  secondaries.  About  150 
horse  power  is  used  from  this  station  for  lighting  and  a 
similar  amount  for  operating  induction  motors  for  power 
purposes.  In  the  Tulare  station  are  two  transformers 
of  75  k.  w.  each,  and  about  50  horse  power  is  furnished 
to  operate  the  water  works  and  about  40  horse  power 
for  the  local  incandescent  lighting  system.  The  Lind- 
say station  contains  four  transformers  of  75  h.  p.  each, 
and  furnishes  200  horse  power  for  lighting  and  for 
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operating  pumping  plants  for  irrigation,  electric  power 
having  superseded  steam  and  oil  engines  for  driving  the 
centrifugal  pumps.  The  experience  with  the  motors  is 
said  to  have  been  satisfactory  that  many  new  installations 
are  being  contracted  for.  About  iio  horse  power  is 
furnished  by  the  Porterville  station,  in  which  there  are 
installed  four  transformers  ot  50  k.  w.  each,  also  choke- 
coils  and  lightning  arresters,  the  same  as  at  the  power 
house.  In  the  Exeter  station  there  are  two  trans- 
formers of  50  h.  p.  each. 

The  company  has  fixed  the  rate  for  current  at 
$50  per  horse  power  per  year,  delivered  to  the  step- 
down  transformers  of  the  customer  on  his  premises. 


ation  for  the  service  expected  from  them.  The  life  of 
the  lamp,  too,  is  a  consideration  that  is  given  much 
weight,  the  tendency  being  to  place  stress  on  consider- 
able length  of  life,  without  regard  to  economy  of  opera- 
tion. - 

When  it  is  necessary  to  push  house-to-house  lighting 
on  meter  rates  to  obtain  a  paying  station  load  and  a  suf- 
ficient return  from  a  line,  there  is  encountered  a  large 
class  of  patrons  who  are  not  able  to  use  electric  lighting 
in  their  homes  unless  it  can  compete  closely  with  gas. 
The  convenience  of  the  electric  light  is  conceded,  but  the 
persons  to  whom  reference  is  made  are  not  in  position 
to  pay  for  it.    This  class  of  business  is  desirable  where 
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Fig.  5. — General  Wiring  Scheme,  Showing  Method  ok  Throwing  Spare  Transformer  on  to  Either  Leg  of  Transformer. 


measurement  by  wattmeter  at  transformer  primaries. 

The  interesting  features  of  the  above  plant  are  the 
high  head  used,  the  method  of  mounting  the  water 
wheel,  armature  and  fly-wheel  on  a  single  set  of  bear- 
ings, and  the  fact  that  it  is  the  first  large  electric  trans- 
mission plant  to  be  equipped  with  ellipsoidal  water 
wheels.  The  means  adopted  for  throwing  a  spare 
transformer  into  service  in  the  event  of  either  of  the 
raising  transformers  at  the  power  house  becoming  dis- 
abled is  also  a  unique  feature. 

The  entire  electrical  equipment  of  the  Mount  Whit- 
ney transmission  plant  was  furnished  and  installed  by 
the  Westinghouse  Electric  &  Manufacturing  Company, 
of  Pittsburg,  Pa. 


the  houses  are  near  together  and  a  sufficiently  large 
number  of  patrons  among  them  can  be  secured. 

The  average  station  manager  pays  too  little  attention 
to  the  satisfaction  which  his  service  is  griving  the  small 
consumers  ;  he  is  satisfied  when  the  house  is  wired  and 
the  lamps  are  in  place  and  the  voltage  well  main- 
tained. Then,  again,  a  i6  or  25-candle  lamp  requires 
more  energy  to  operate  it,  and  the  position  is  thought- 
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USE  OF  LOW  CANDLE-POWER  INCANDES- 
CENT LAMPS. 

W.  M.  Stine,  in  Western  Electrician. 
This  article  has  to  do  with  some  of  the  minor  econ- 
omies that  should  be  considered  by  those  operating 
plants  which  do  house-to-house  lighting.  Abroad  it  is 
customary  to  use  for  such  lighting  lamps  of  8  or  10 
candles,  while  in  this  country  the  usual  practice  leads 
to  placing  candles  or  even  higher  illuminating  powers 
indiscriminately  on  all  circuits  without  proper  consider- 
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lessly  taken  that  such  lamps  will  yield  larger  monthly 
bills.  On  the  part  of  the  patron,  however,  after  the 
novelty  of  the  service  has  worn  off",  in  the  course  of  a 
few  months,  the  amount  of  the  lighting  bill  becomes  of 
more  consequence  than  the  convenience  of  the  service. 
Gradually  a  lamp  is  dispensed  with  in  the  hall,  and 
others  where  least  needed,  and  then,  one  lamp  after 
agother  being  replaced  with  oil  or  gas,  the  patronage  of 
electric  ligliting  is  finally  lost. 
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This  small  house-to-house  business  can  be  made  to 
pay  and  will  succeed  if  the  management  is  sufficiently 
enterprising.  At  the  very  outset,  however,  it  must  be 
conceded  that  the  electric  light  bill  must  not  greatly 
exceed  an  equivalent  gas  bill.  The  second  concession 
must  be  that  the  patron's  house  shall  be  well  lighted. 
In  order  to  accomplish  this,  small  light  units  are  to  be 
used  operated  at  a  high  efficiency.  In  a  small  hall,  for 
instance,  a  four  candle-power  lamp  will  yield  sufficient 
illumination,  and  its  maintenance  will  prove  such  a 
small  item  that  patrons  will  keep  lights  of  this  size 
continuously  lighted.  Similarly,  such  small  lamps  can 
be  used  in  closets,  the  cellar,  and  many  places  where 
but  little  light  is  needed.  In  this  way  the  halls  and 
passageways  about  the  house  will  be  well  lighted  and 
cheerful  instead  of  dark  and  forbidding,  as  is  usually 
the  case  in  an  electrically  lighted  house. 

But  it  is  especially  in  the  living  rooms  that  attention 
should  be  given  to  the  size  of  the  light  unit.  Here,  too, 
the  question  of  the  quality  of  the  light  is  of  as  great 
importance  as  its  intensity.  In  many  cases  a  16-candle 
low-efficiency  lamp  is  used,  which  proves  a  poor  and  an 


Fig.  7. — Power  House,  Pole  Line  and  Portion  of  Flume. 

expensive  light  for  reading  from  the  fact  that  it  yields  a 
very  yellow  light.  Then,  too,  in  chandeliers,  two  or 
three  16-candle  lamps  are  often  used  where  equally 
good  diffusion  of  the  light  and  sufficiently  intense  illum- 
ination could  be  obtained  by  replacing  these  lamps  with 
others  of  eight  or  ten  candles. 

Coming  to  the  main  question  at  issue,  economy  and 
satisfactory  service  are  secured  tor  the  patron  by  oper- 
ating the  lamps  at  a  high  efficiency.  In  spite  of  all  that 
has  been  written  on  the  subject,  buyers  of  incandescent 
lamps  still  insist  on  great  length  of  life.  Though 
desirable  in  itself,  in  the  present  state  of  the  art  it 
should  not  be  insisted  upon. 

An  extreme  case  will  be  taken  as  an  illustration.  For 
reading  purposes  a  16  candle  power  light  source  is  re- 
quired. This  admits  of  sufficiently  intense  illumi  lation 
for  comfortable  reading  at  a  distance  of  7  or  8  feet. 
Bearing  in  mind  that  lamp-makers  are  obliged  to  gauge 
their  product  to  a  low  efficiency  standard  to  meet  the 
demand  for  long  life,  the  lamp  in  question  will  be  con- 
sidered to  be  operated  at  a  much  higher  efficiency  than 
its  rating,  which,  it  must  be  remembered,  is  in  a  sense 
arbitrary  ;  and  in  this  way  one  secures  the  desired  white- 
ness of  light  and  effects  a  great  economy  in  its  operation. 
By  using  a  nominal  8  candle-power  lamp  at  50  volts  on 


the  circuit  in  question  and  operating  it  at  a  higher  volt- 
age there  results  : 

Volts.  Watts. 

Lamp  burning-  at  8  candles  requires   50  28 

Lamp  burning- at  13  candles  requires   55  34 

Lamp  burning  at  15.5  candles  requires..  ..56  36 

If  this  lamp  has  replaced  a  nominal  16  candle  power 


Fk;.  8. — Interior  of  Visalia  Sub-Station. 

one  at  55  watts,  when  it  is  operated  at  55  volts  and 
yielding  13  candles  of  white  light  it  will  prove  as  effective 
as  the  displaced  yellow  lighting.  In  point  of  economy 
the  lighting  is  now  done  for  62  per  cent,  of  the  usual 
cost,  or  23  watt  hours  are  saved  each  hour  it  is  in  use. 
Taking  the  by-no-means  uncommon  meter  charge  of 
0.02  cent  for  the  watt  hour,  this  saving  for  each  hour 
amounts  to  0.46  cent.  At  a  cost  of  20  cents  for  lamp 
renewals  the  cost  of  the  lam.p  would  be  saved  in  44 
hours  of  use.  It  is  well  known  that  lamps  operated  at 
a  high  temperature  will  blacken  quickly  and  rapidly  lose 
in  candle  power.  This  is  especially  true  of  a  black 
filament  ;  but  if  a  well  flashed  lamp  of  low  emissivity 
and  bright  gray  color  of  the  filament  is  selected,  thus 
operating  it  will  give  a  useful  life  of  at  least  300  hours, 
though  the  writer  has  had  some  lamps  to  show  a  record 
of  500  to  8qo  useful  lamp  hours,  when  operated  at  this 
excess  in  pressure,  before  showing  too  great  candle 
power  drop. 

Taking  300  hours,  however,  as  the  basis  for  renewals, 
the  saving  will  pay  for  the  renewal  and  leave  a  balance 
of  $1.15  and  for  better  light  service.     But  it  is  possible 


F"iG.  9. — Interior  of  PouTie>N  of  Lindsay  Sub-Station. 

to  operate  the  lamp  at  56  volts,  thus  getting  the  full  16 
candle  power  equivaleiit,  the  cost  in  this  case  being 
about  65  per  cent,  of  the  normal  16  candle  power  lamp. 

This  matter  is  one  which  calls  for  the  exercise  of  in- 
telligent care  on  the  part  of  the  manager  ot  the  plant. 
Some  makes  of  lamps  would  not  give  gooi.1  results  uiukr 
this  treatment.  It  is  emphasized  that  the  fil.iment  nuisl 
be  well  flashed  and  have  a  bright  gray  and  polished  ap- 
pearance, and  the  exhaustion  of  the  bulb  must  be 
thorough. 
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Recent  events  in  the  Ontario  Legis- 

Amendments  to  the  ,  ^         fraught  with  more 

Conmee  Bill.  » 

than  usual  interest  for  the  electrical 

fraternity,  inasmuch  as  several  amendments  to  the 
Conmee  Bill,  passed  at  the  session  of  1899,  were  pro- 
posed. Some  ot  the  amendments  were  desirable,  name- 
ly, those  intended  to  improve  the  working  of  the  Bill  ; 
some  others,  which  changed  in  important  respects 
the  principles  of  the  Bill,  were  objectionable.  The 
Legislative  Committee  of  the  Canadian  Electrical  As- 
sociation therefore  felt  called  upon  to  take  action  to 
prevent  the  possible  destruction  of  the  usefulness  of 
the  Act,  while,  at  the  same  time,  it  was  prepared  to  aid 
in  making  the  Act  more  workable.  The  Conmee  Bill  was 
attacked  or  affected  from  several  directions,  first,  the 
Graham  Bill  ;  second,  Mr.  J.  J.  Fov's  Bill  ;  third,  Dr. 
Bridgeland's  Bill;  and  fourth,  Mr.  Lumsden's  Bill.  From 
the  outset  it  was  evident  that  the  principal  Bill  was 
the  Graham  Bill,  which  contained  some  favorable  and 
some  unfavorable  features.  No  purpose  would  be 
served  by  going  mto  the  details  of  the  various  clauses 
which  would  have  affected  the  principles  of  the  Conmee 
Bill  ;  suffice  to  say  that  the  objectionable  features  of 
the  Bill  were  successfully  opposed  by  the  Legislative 
Committee,  while,  at  the  same  time,  the  Committee 
supported  other  features  of  the  Bill.  The  final  out- 
come was  the  adoption  of  the  following  amendments, 
namely,  to  give  municipalities  the  option  of  makings  the 
principal  and  interest  of  their  debentures  payable  in 
equal  annual  instalments,  as  well  as  of  making  the 
debentures  payable  by  means  of  a  sinking  fund,  as  in 
the  original  bill  ;  to  allow  municipalities  three  months, 
instead  of  one,  to  withdraw  from  their  offer  or  reject 
an  award  for  the  taking  over  of  a  plant  ;  to  make  it 
optional  for  a  municipality  and  a  company  to  agree  on 
a  single  arbitrator  other  than  the  official  arbitrator. 
These  amendments,  it  is  admitted,  will  improve  the 
workableness  of,  and  facilitate  procedure  under,  the 
Conmee  Bill.  The  provision  to  allow  municipalities 
three  month's  time  to  reject  their  offer  or  an  award 
will  place  corporations  in  a  position  to  submit  the 
question  to  a  vote  of  the  municipal  electors.  Mr.  Foy's 
Bill  proposed  to  exempt  the  city  of  Toronto  from  the 
operations  of  the  Conmee  Bill.  This  measure  was  de- 
feated in  the  Municipal  Committee.  The  object  of  Dr. 
Bridgeland's  Bill  was  to  give  authority  to  municipalities 
which  develop  water  powers  to  dispose  of  surplus 
current  for  furnishing  power.  This  was  in  part  op- 
posed by  the  Legislative  Committee.  The  Legislature 
finally  accepted  Dr.  Bridgeland's  Bill,  with  some  modifi- 
cations. The  design  of  Mr.  Lumsdem's  Bill  was  to  repeal 
the  Conmee  Act,  but  its  reception  was  not  favorable,  a 
second  reading  being  unanimously  refused  in  the  House. 


Reverting  to  the  Conmee  Bill,  the  feeling  of  the  mem- 
bers of  the  House  seemed  to  be  that  the  legislation  had 
not  been  given  a  fair  trial,  .uid  that  it  would  be  un- 
reasonable to  alter  the  vital  principles  of  the  Bill  until 
this  had  been  done.  It  is  a  matter  of  congratulation 
that  the  Legislature  has  again  approved,  with  practical 
unanimity,  of  the  justice  and  fairness,  both  to  munici- 
palities and  companies,  of  the  principles  of  the  Conmee 
Bill.  The  opposition  encountered  can  scarcely  be  con- 
sidered as  antagonistic,  inasmuch  as  the  author  ot  the 
Graham  bill  pronounced  himself  to  be  in  sympathy  with 
the  leading  principles  involved  in  the  Conmee  .■Vet.  He 
frankly  stated  that  the  object  of  his  Bill  was  to  improw 
the  working  of  the  Conmee  Bill  and  to  make  certain 
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parts  of  it  more  clear.  Nor  can  it  be  said  that  the  mem- 
bers of  municipal  corporations  are  generally  opposed 
to  the  measure.  The  municipal  authorities  apparently 
believed  that  its  operation  could  be  improved,  but  they  did 
not  seek  to  oppose  the  Bill  itself.  It  is  possible  that  in 
the  future  experience  may  suggest  further  amendments 
which  may  be  made  with  advantage  to  all  concerned. 
It  might  be  pointed  out  that  it  is  manifestly  in  the 
interests  of  electric  lighting  companies,  not  to  place 
obstacles  in  the  path  of  the  Conmee  Bill,  but  as  far 
as  possible  to  assist  in  facilitating  its  proper  working, 
for,  while  the  valuation  clauses  of  the  Bill  will  give  the 
companies  merely  the  barest  actual  value  for  their 
plant,  and  that  without  profits,  yet,  in  the  event 
ot  a  municipality  purchasing,  that  is  better  for  the 
companies  than  leaving  their  property  exposed, 
as  under  the  former  law,  to  ruin  without  com- 
pensation. Municipalities  are  not  showing  an- 
tagonism to  the  Conmee  Bill,  and  nothing  can  be  ac- 
complished by  companies  pursuing  a  policy  of  an- 
tagonism to  the  municipalities.  When  a  company 
is  approached  by  a  municipality  with  a  view  to  the 
purchase  of  its  plant,  we  believe  it  is  advisable  to  deal 
with  the  offer  in  a  fair,  business-like  spirit,  and  to 
throw  no  technical  obstacles  in  the  way  of  an  amicable 
and  equitable  arrangement. 

The  electric  lighting  interests  of  the  province  are  deeply 
indebted  to  the  Canadian  Electrical  Association  for  the 
attention  it  has  given  to  the  legislation  in  question. 
The  Legislative  Committee  has  now  become  an  im- 
portant section  of  the  Association.  Although  the  work 
*of  this  committee  has  been  accomplished  within  two 
years,  yet  in  this  brief  period  legislation  has  been 
enacted  which,  while  it  does  no  Injustice  to  municipali- 
ties, prevents  the  property  of  lighting  companies  from 
being  exposed  to  confiscation.  The  benefits  of  the 
efforts  of  the  Association  do  not  accrue  to  its  members 
only,  but  every  lighting  company  in  the  province  is 
placed  under  its  protection.  The  Association  is,  there- 
fore, deserving  of  hearty  support. 


In  its  application  to  mining  purposes 
^'^MininT         electricity    enters    upon    perhaps  the 

most  exacting  and  varied  field  which  it 
is  possible  to  conceive  of,  as  all  classes  of  transporta- 
tion and  haulage  make  their  very  exacting  demands, 
and  the  applications  to  lighting,  power  for  fans,  drills, 
compressors,  pumps,  cutters,  etc.,  are  certainly  wide 
enough  to  provide  scope  for  all  classes  of  apparatus. 
If,  then,  in  this  comprehensive  field  of  application  there 
still  remain  a  few  demands  which  electricity  does  not 
fill  in  an  entirely  satisfactory  way  at  present,  the  reason 
will  probably  be  found  in  the  fact  that  these  applications 
have  been  somewhat  neglected  by  an  art  which  has  had 
such  tremendous  fields  open  to  it  in  other  directions. 
However,  the  fact  remains  that  within  a  few  years 
nearly  every  application  of  power  to  mining  work  has 
been  successfully  met  by  electric  power,  and  a  review 
of  the  situation  at  the  present  should  prove  to  be  both 
interesting  and  instructive. 

The  field  invaded  by  electric  power  had  been  held,  up 
till  its  advent,  by  steam  and  compressed  air.  The 
steam  engine  being  a  prime  mover,  still  holds  its  place 
for  developing  the  power,  and  must  of  necessity  con- 
tinue to  do  so  unless  superseded  in  certain  cases  by  water 
wheels  or  gas  engines,  but  in  the  transmission,  distri- 


bution and  application  of  the  power  developed  by  the 
prime  mover,  the  steam,  compressed  air,  and  electricity 
are  directly  comparable.  Steam  distribution  will 
obviously  only  be  used  where  steam  is  the  prime  mover, 
while  in  the  case  of  water  power  or  gas  the  distribution 
will  be  by  means  of  air  or  electricity.  The  question  of 
gas  engines  for  power  generation  in  certain  localities 
where  the  cost  of  coal  is  excessive  is  receiving  atten- 
tion, owing  to  the  better  heat  efficiency  of  the  gas  engine 
and  the  value  of  the  by-products  of  the  gas  manufac- 
ture. But  in  most  mines  economy  is  not  the  first 
consideration.  Even  in  this  case,  however,  the  obvious 
advantages  of  electricity  will  render  its  use  for  lighting 
almost  imperative. 


The  power  demands  for  mining  purposes  may  be 
generally  grouped  in  four  divisions,  lighting,  traction 
and  haulage,  power  for  fans,  pumps,  etc.,  and  for  drills 
and  cutters.     So  far  as  lighting  is  concerned,  no  ques- 
tion can  arise  as  to  the  superior  advantages  of  electric- 
ity, its  flexibility,  safety  in  gassy  mines,  coolness,  and 
freedom    from    flame  and    simplicity  of  transmission 
rendering  it  incomparably  better  than  any  other  form  of 
illuminant.    With  regard  to  traction  and  haulage,  its 
only  rivals  are  that  ancient  motor,  the  mule  and  cable 
traction.    The  first  will  probably  always  find  a  place  in 
the  workings  in  the  vicinity  of  the  faces  being  operated 
upon,  while  the  rope  and  electric  traction  compete  for 
the  haulage  of  trains  in  the  tunnels  and  outer  works. 
Without  dealing  in  detail  with  the  advantages  of  electric 
over  rope  haulage,  it  may  be  pointed  out  that  in  the 
modern  mine  the  former  is  almost  exclusively  occupying 
the  field,  except  in  cases  where  excessive  grades  render 
cable  traction  a  necessity,  and  even  in  these  cases 
electric  motors  are  available  for    driving  the  cable 
drums.     It  is  in  its  application  to  the  general  power 
demands    for   pumps,   fans,   hoisting,   etc.,   that  the 
flexibility  and  readiness  of  application  of  electric  power 
becomes  overwhelmingly  apparent,  allowing  as  it  does 
the  establishment  of  motors  in  out  of  the  way  places, 
and  permitting  its  use  for  temporary  demands  without 
excessive    installation  costs,   and  also  the  ability  to 
manipulate  the  apparatus  from  a  distance  is  often  of 
great  value.    No  better  illustration  of  the  use  of  electric 
power  for  these  purposes  can  be  had  than  that  afforded 
by  an  inspection  of  the  camp  at  Rossland,  where  power 
is  supplied   from  a  distance  of  thirty-one  miles  by  the 
West  Kootenay  Power  and  Light  Company,   and  ap- 
plied by  means  of  about  three  thousand  horse  power  in 
motors  to  the  mines  in  the  vicinity.     Among  the  most 
striking  applications  in  this  camp  is  that  for  hoisting. 
Se/eral  hoists  are  in  operation,  the  largest  being  driven 
by  a  three  hundred  horse  power  motor,  raising  ore  from 
a  750  foot  level.    The  motor  is  a  three  phase  induction 
machine,  directly  connected  to  a  double  drum  hoist 
capable  of  raising  eight  tons  at  a  speed  of  700  feet  per 
minute.     In  connection    with    the    same  mine  a  com- 
presser  is  driven  by  a  400  h.p.  three  phase  synchronous 
motor.     In  other  mines  in  Rossland  similar  but  smaller 
machinery  is  used  for  the  same  and  many  other  pur- 
poses, and  the  regulation  on  the  lighting  circuits  is 
remarkably  good  when  the  effect  is  considered  of  so 
large  a  motor  load   with  such  variable  demands  as 
hoisting  at   the  end  of  a  thirty-one  mile  transmission 
line. 


It  is  in  the  use  of  electricity  for  the  operation  of 
drills,  coal  cutters,  etc.,  that  questions  may  arise  as  to 
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its  value  as  compared  with  other  powers.  So  far  as  the 
transmission  is  concerned,  it  still  retains  its  superiority, 
and  also  as  regards  its  flexibility  and  general  simplicity, 
but,  although  in  electric  drills  great  advances  have  been 
made  since  their  first  application,  the  air  drill  still  holds 
its  own.  It  should  be  remembered,  however,  that  not 
all  of  the  favor  with  which  the  air  drill  is  regarded  is 
due  to  its  superiority  as  a  mechanism,  but  to  the  per- 
sonal consideration  that  the  exhaust  from  the  drills 
furnishes  fresh  air  to  the  workings,  which  it  is  practic- 
ally impossible  to  obtain  in  such  places  by  the  general 
ventilating  system.  Further  than  this,  consideration 
must  be  paid  to  the  conservatism  of  the  miner  who  is 
used  to  the  vagaries  of  the  air  drill  and  who  does  not 
generally  relish  the  acquiring  of  any  fres-h  knowledge  of 
newer  apparatus,  especially  when  it  does  not  add  to  his 
comfort  under  conditions  which  are  trying  at  the  best. 
The  electric  drills  in  use  may  be  divided  into  rotary  and 
reciprocating  types.  The  first,  by  reason  of  the  direct 
application  of  motors,  appears  to  present  fewer  difficul- 
ties in  construction,  while  the  latter,  in  attempting  to 
imitate  the  percussion  drill  by  the  direct  attraction  of 
solenoids,  introduce  trouble  of  its  own  which  it  may  be 
safely  said  have  not  been  overcome  up  to  the  present. 
Again,  the  more  successful  of  the  latter  class  require 
the  use  of  special  electrical  generators  giving  suitable 
current  waves  which  cannot  be  used  for  the  general 
power  distribution.  It  short,  the  drilling  appears  to  be 
largely  in  the  hands  of  the  air  drill  at  the  present  time, 
in  spite  of  many  attempts  to  displace  it,  and  in  view  of 
past  experience  the  outlook  is  not  at  present  very  hopeful 
for  electric  drilling.  As  regards  coal  cutters,  which  are 
of  considerable  variety,  electricity,  owing  to  its  flexi- 
bility and  simplicity,  can  be  very  readily  applied  with 
success,  and  failures  of  the  cutting  apparatus,  which 
have  been  pretty  frequent  in  the  past,  cannot  be  laid  to 
its  charge.  Several  successful  types  of  electrically 
driven  cutters  are  at  present  in  the  market,  and  as  one 
machine  with  two  operators  will  displace  from  twenty 
to  thirty  men  on  the  coal  face,  these  will  inevitably  be 
more  generally  applied.  The  chief  objection  which  is 
made  to  the  use  of  cutters  is  due  to  the  fact  that,  with 
the  methods  of  laying  out  the  coal  faces  which  are 
adopted  for  hand  cutting,  machine  cutting  brings  down 
the  coal  in  such  quantities  that  it  cannot  be  carried 
away  quickly  enough,  thus  limiting  the  possible  output 
of  the  machine. 

The  most  desirable  system  of  generation  and  distri- 
bution of  electricity  will  obviously  be  one  which  will 
lend  itself  best  to  the  general  requirements,  and  as  it 
may  not  be  possible  to  meet  each  of  the  separate 
demands  in  the  best  manner  with  one  system,  a  com- 
promise may  have  to  be  made,  giving  first  consideration 
to  the  most  important.  For  flexibility,  an  alternating 
system  will  appeal  to  the  engineer  in  most  cases,  and 
owing  to  improvements  in  motors  operated  on  this 
system,  every  requirement  for  mining  work  can  be  met 
with  the  exception  of  traction  and  some  forms  of  drills. 
At  the  present  direct  current  haulage  holds  the  field, 
chiefly  because  the  alternating  motor  has  not  been 
designed  to  meet  the  conditions  imposed  by  mining 
traction,  and  also  because  the  phased  currents  adopted 
require  a  double  trolley  line,  which  in  the  narrow  and 
low  tunnels  would  be  prohibited,  from  its  complication 
and  danger.  The  latter  appears  to  he  the  greater  diffi- 
culty, as  the  application  of  alternating  current  motors 
to  traction  purposes  appears  to  be  solved  for  surface 


tramways,  and  the  special  application  to  mining  work 
should  present  no  insuperable  difficulties.  In  many 
cases  a  direct  current  plant  and  distribution  (which  will 
be  suitable  for  all  purposes)  can  be  used  where  the  dis- 
tances are  not  great  and  where  no  motors  are  to  be 
located  in  gassy  parts  of  the  mines,  but  in  general  the 
low  distribution  voltage  imposed  by  mining  work  heav- 
ily handicaps  the  direct  current.  In  any  case,  for  all 
mining  purposes,  except  traction,  the  alternating  current 
motor  is  more  simple  and  reliable  than  the  direct  cur- 
rent, chieffy  owing  to  the  fact  that  no  commutator  is 
required  which  may  flash,  become  dirty  and  require 
cleaning,  which  no  mining  motor  ever  gets.  It  appears 
probable  that  the  alternating  current  systems  will  pre- 
vail finally  for  all  purposes,  but  at  the  present  a  com- 
posite plant  giving  alternating  and  direct  currents 
appears  to  be  necessary  if  electric  traction  be  required. 
This,  however,  is  not  so  complicated  as  it  looks,  for 
with  double  current  generators  in  the  station  either 
direct  or  alternating  current  can  be  had  without  com- 
plicating the  plant.  As  regards  the  distribution  of 
power,  owing  to  the  adverse  conditions  which  prevail 
in  mining  work  underground,  a  potential  of  more  than  270 
volts  is  not  advisable  on  trolley  wires  which  are  within 
possible  reach  or  on  motors  and  other  appliances  which 
are  to  be  handled.  Owing  to  the  dampness  and  presence 
of  destructive  minerals  in  the  water,  which  is  geneially 
in  evidence,  insulations  are  rapidly  corroded  unless 
thoroughly  protected,  and  it  appears  advisable  in  manv 
cases  to  adopt  bare  wires  thoroughly  insulated  from 
ground  and  each  other  by  non-corrodable  supports  for 
the  low  voltage  wiring,  and  armoured  cables  laid  in  dr>- 
places  and  oi't  of  reach  for  the  transmission  lines.  The* 
use  of  iron  piping  through  which  the  cables  can  be 
drawn  is  usual  in  shafts  and  places  where  injury  might 
occur  through  falling  materials.  In  gassy  mines  safety 
cables  are  sometimes  used  which  are  designed  so  that 
the  circuit  is  opened  at  the  switchboard  in  case  the 
cable  is  cut  by  falling  rocks,  so  that  no  arc  is  formed  in 
the  mine.  These  generally  require  some  form  of 
supplementary  circuit,  which  is  objectionable,  and  it 
appears  that  ordinary  concentric  cables  should  meet  the 
conditions  of  safety  when  it  is  considered  that  it  is 
almost  impossible  to  cut  one  of  these  without  short- 
cir:uiting  the  cable,  which  would  open  the  circuit- 
breaker  in  the  station.  In  gassy  mines,  of  course,  gas 
tight  or  oil  switches  are  used,  and  machines  with  com- 
mutators present  more  elements  of  danger  than  those 
without. 

Summing  up  the  advantages  and  disadvantages  of 
electricity,  steam  and  air,  it  may  be  said  that  steam  dis- 
tribution and  utilization  is  expensive  to  install  and 
maintain,  is  inefficient  by  reason  of  radiation  and  con- 
densation, requires  provision  to  be  made  for  exhaust 
steam,  heats  up  the  mine,  and  rots  the  timbering.  Air 
transmission  and  utilization  of  power  is  greatly  superior 
to  steam,  and  is  generally  used,  but  pipe  lines  are  ex- 
pensive to  install,  their  deterioration  is  great,  and  ther<» 
is  not  the  requisite  flexibility  to  meet  the  tempv»rar> 
character  of  the  installations  in  the  workings.  Further, 
both  of  the  above  svstems  must  be  supplemented  by  an 
electric  lighting  plant.  Electricity  for  mining  purposes 
possesses  in  a  remarkable  degree  the  necessary  flexibil- 
ity and  adaptability  to  meet  the  conditions.  Main- 
tenance is  small,  the  attendance  required  is  slight,  and 
the  same  plant  is  used  for  the  lighting  as  for  the  power 
requirements.  The  drill  situation,  however,  is  not 
altogether  satisfactory,  hul  the  time  for  development  of 
that  particular  applicalion  has  been  short,  and  there  is 
good  reason  to  think  that  the  advantages  of  electric 
power  for  all  purposes  will  soon  improve  that  applica- 
tion and  make  it  thoroughly  satisfactory. 
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MR.  JULES  BOURBONNIERE. 

The  features  of  Mr.  Jules  Bourbonniere,  manager 
and  secretary  of  the  Imperial  Electric  Light  Company 
of  Montreal,  are  portrayed  on  this  page.  Mr.  Bour- 
bonniere graduated  with  distinction  from  the  Catholic 
Commercial  Academy  in  Montreal  in  the  year  1884,  and 
immediately  thereafter  engaged  as  bookkeeper  with  the 
firm  of  Mailloux  &  Barsalou,  wholesale  hardware,  Mon- 
treal, which  position  he  occupied  for  four  years.  He 
then  became  manager,  for  two  years,  of  Alfred 
Truteau's  biscuit  factory,  and  after  spending  two  years 
as  secretary-treasurer  of  the  Farnham  Beet  Root  Sugar 
Company  (B.iron  Seillieres)  at  Farnham,  Que.,  under- 
took the  management  of  Israel  Charbonneau's  sash  and 
door  factory  at  Mile  End,  a  suburb  of  Montreal. 

In  May,  1894,  Mr.  Bourbonniere  entered  the  services 
of  the  St.  Jean  Baptiste  Electric  Company,  of  Montreal, 
as  chief  accountant  and  secretary.  When  the  St.  Jean 
Baptiste  Electric  Company  was  re-organized,  in  De- 
cember, 1895,  he  was  entrusted  with  the  dual  functions 
of  manager  and  secretary  of  the  new  organization. 


Mr.   J(  LES   BOI  RHONNIKRE. 


called  the  Imperial  Electric  Light  Company,  which 
position  he  still  retains.  The  above  company,  judging 
by  its  annual  dividends,  is  prospering  financially,  and 
claims  to  have  a  monopoly  of  commercial  lighting  in 
Eastern  Montreal.  Mr.  Bourbonniere  is  only  31  years  of 
age.  He  is  married,  and  has  a  family  of  three  future 
electricians. 

It  is  whispered  that  Mr.  Bourbonniere  has  been 
offered  the  management  of  a  large  water  power  plant. 
We  shall  be  pleased  to  learn  of  his  continued  success. 


NEW  INCANDESCENT  LAMP. 

Edison  has  brought  out  a  new  incandescent  electric 
lamp  for  high  tension  currents.  It  is  made  of  a  mix- 
ture of  rare  earths  in  a  porous  form,  with  carbon  dust. 
The  current,  under  the  high  pressure,  leaps  from  particle 
to  particle  of  the  carbon  dust.  The  earth  used  is 
thoria  or  zirconia,  and  the  whole  is  dipped  in  a  solu- 
tion of  acetate  of  thoria,  so  as  to  make  a  coating  which 
shall  incandesce  brightly  when  the  whole  filament  is 
brought  to  a  high  temperature  by  the  action  of  the 
current.  He  also  makes  filaments  by  impregnating  a 
thread  of  cotton  wool,  carbonising  it,  and  then  thicken- 
ing Ithe  costing  pf  oxide  on  it. 


COST  OF  ELECTRICITY  IN  BUILDINGS. 

It  is  generally  assumed  that  electricity  can  be  sup- 
plied to  buildings  more  cheaply  than  it  can  be  generated 
by  isolated  plants,  but  that  this  is  not  always  the  case 
is  shown,  says  the  Engineering  Magazine,  in  a  carefully 
prepared  paper  read  before  the  American  Institute  of 
Electrical  Engineers  by  Mr.  Percival  R.  Moses. 

Mr.  Moses  has  collected  -information  from  more  than 
a  hundred  buildings  of  various  sizes  and  types,  and 
from  these  he  has  selected  those  from  which  the  infor- 
mation was  furnished  with  such  a  degree  of  detail  as  to 
render  the  conclusions  reliable.  The  buildings  selected 
include  hotels,  office  buildings,  loft  buildings,  depart- 
ment stores,  and  apartment  houses,  all  in  the  city  of 
New  York,  and  since  liberal  access  to  the  books  of  the 
establishments  was  permitted  the  data  are  of  much 
interest. 

In  the  investigation  of  the  buildings  the  hourly  varia- 
tions in  the  demand  for  light  and  power  were  plotted  in 
the  form  of  curves,  and  in  each  case  a  proportional  allow- 
ance made  for  depreciation,  interest,  and  other  fixed 
charges.  A  typical  building  was  taken  in  each  case, 
and  as  these  cases  include  actual  records  of  the  cost  of 
supplying  the  same  buildings,  under  the  same  condi- 
tions, with  electricity,  both  from  their  own  isolated 
plants  and  by  the  central  station,  it  certainly  appears  as 
if  the  comparisons  have  been  made  upon  a  fair  basis. 

In  considering  the  isolated  plant  it  must  be  remem- 
bered that  in  nearly,  if  not  all,  such  buildings  a  steam 
power  plant  must  be  maintained  in  any  case,  or  at  least 
steam  must  be  used  for  heating,  and  if  the  steam  power 
does  not  provide  sufficient  exhaust  steam  to  warm  the 
building,  live  steam  must  be  used.  The  installation  of 
an  isolated  electrical  plant  is  therefore  only  a  partial 
increase  io  operating  expense,  in  such  cases,  and  not  so 
great  as  it  would  be  if  the  entire  power  plant  had  to  be 
placed  solely  for  the  operation  of  the  electric  machinery. 

We  give  here  only  the  conclusions  which  Mr.  Moses 
draws  from  each  building  considered  by  him,  and  the 
full  data  in  each  case  will  be  found  in  his  original  paper. 
Taking  a  table  which  Mr.  Moses  has  prepared  for 
buildings  using  approximately  from  825,000  kilowatt- 
hours  per  annum  down  to  40,000  kilowatt-hours,  he 
shows  that  the  costs  per  kilowatt-hour  for  isolated 
plants  are  as  follows  : 


Large  Hotel   1.66  cents 

Small  Hotel   2.45  " 

Apartments   4-70  " 

Department  Store   2.85  " 

Small  Store   4.10  " 

Large  Office  Building   4.37  " 

Small  Office  Building   5.06  " 

Loft  Building   2.60  " 


When  it  is  understood  that  the  charges  by  the  central 
station  company,  taken  from  the  published  reports,  are, 
on  an  average,  10.6  cents  per  kilowatt-hour,  and  that 
the  cost  of  production  is  about  half  this,  it  appears  that 
under  existing  conditions  in  New  Y  ork  the  private  con- 
sumer can  generate  electricity  at  about  the  same  cost, 
or  even  less  cost  than  the  central  company,  and  that 
there  is  a  manifest  economy  in  the  installation  of  the 
isolated  electric  plant. 


The  Lachinc  I^apids  Hydraulic  and  Land  Co.  has  within  the 
last  three  inonllis  iiislallcd  four  generators  fron  the  works  of  the 
Canadian  (leneral  I'Moctric  Co.,  Peterboro.  These  will  increase 
the  capacity  of  the  plant  by  4,000  h.  p.  The  Lachine  Company 
have  recently  made  some  changes  in  the  'nelhod  of  driving  the 
exciters  at  the  povycr  house,  Ihey  now  being  driven  by  iqdepeijd* 
pnt  wheel«j. 
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THE  GAS  ENGINE  VS.  THE  STEAM  ENGINE. 

A  LEADING  manufacturer  of  both  gas  and  steam  engines  holds 
the  opinion  that  a  correct  answer  to  the  question,  what  is  the 
comparative  cost  of  operating  a  gas  engine  and  a  steam  engine 
of  equal  power,  involves  a  special  solution  for  each  individual 
problem.  He  says  :  Considered  solely  as  a  machine  for  con- 
verting the  total  energy  of  the  fuel  into  mechanical  work,  the 
gas  engine  is  far  the  more  efficient.  There  are  gas  engines  in 
operation  which  transform  over  25  per  cent,  of  the  heat  in  the 
fuel  into  useful  work,  while  in  the  very  best  recorded  performance 
of  the  steam  engine  barely  14  per  cent,  of  the  energy  in  the  coal 
burned  has  been  thus  accounted  for,  and  in  the  average  steam 
plant,  not  to  exceed  5  per  cent.  There  are  many  small  plants, 
consisting  of  common  slide  valve  engines,  with  uneconomical 
types  of  boilers,  in  which  less  than  2  per  cent,  of  the  energy  of 
the  coal  burned  is  converted  into  mechanical  work.  At  the  same 
time  it  must  be  remembered  that  a  given  number  of  heat  units 
in  the  form  of  fuel  suitable  for  use  in  a  gas  engine  costs  more 
than  an  equal  number  in  the  shape  of  coal  or  other  ordinary  fuel 
suitable  for  burning  in  a  common  boiler  furnace.  As  a  general 
proposition  it  may  be  assumed  that  in  a  plant  which  operates 
continuously  the  item  of  fuel  alone  will  be  somewhat  greater  for 
the  gas  engine  than  for  an  improved  type  of  modern  steam 
engine,  except  possibly  in  the  case  of  an  engine  running  on  pro- 
ducer gas.    When  the  service  is  of  an  intermittent  nature,  or  the 


THE  VOLTA  STORAGE  BATTERY. 

The  following  description  of  the  \'olla  storage  battery  is  found 
in  the  prospectus  of  the  Volta  Electric  Storage  Companj-,  of  Hamil- 
ton, an  illustration  of  whose  works  is  presented  herewith  : 

The  problem  of  intercepting  and  retaining  electrical  energy  is 
receiving  its  latest  and  fullest  development  in  the  adaptation  of 
the  original  pile  of  \'olta  to  the  purpose  of  storage.  Of  course, 
the  suggestion  carries  with  it  the  necessity  of  upsetting  and  rear- 
ranging our  ideas  of  storage  battery  coustruction.  The  excess 
of  sulphuric  acid  electrolyte  must  go,  but  with  it  goes  unneces- 
sary weight,  and  one  of  the  greatest  inducements  to  sulpbating 
that  any  cell  arrangement  can  ofter  to  the  lead  plates  or  grids. 
The  containing  sell  must  go,  but  with  it  goes  also  weight  and 
space.  The  knowledge  that  a  single  plate  may  be  an  element 
must  come,  but  with  it  comes  the  greatest  fwssible  comp«ictne!»s, 
and  also  an  unlimited  flexibility  of  application  to  all  purposes  for 
which  electrical  energy-  can  be  applied.  The  facility  with  which  this 
metallic  plate  construction  of  Volta  lends  itself  to  thejnecessar)' 
variations  required  for  the  purpose  of  storage  is  remarkable.  In 
fact,  it  largely  consists  in  the  constructing  of  the  reser\oir.  The 
porous  lead  as  applied  is  the  analogue  of  the  zioc,  and  the  lead 
plate  that  of  the  copper,  or  the  conducting  side  of  the  disk.  It 
only  remains,  therefore,  to  increase  the  capacity  of  the  porous 
lead^so  as  to'absorb  'more  hydrogen,  and  to  add  the  {jeroxide  10 
the  face  of  the  opposite  side  of  the  sheet  lead,  to  enable  it  to  ab- 


WORKS  OF  THE  V'OLTA   ELECTRIC  STt>RAGE  CO.,  HAMILTON.  Om. 


power  is  required  only  for  a  comparatively  short  time  each  day, 
this  difference  in  favor  of  the  steam  engine  becomes  less,  and 
may  even  become  a  balance  in  favor  of  the  gas  engine,  for  the 
reason  that  in  the  gas  engine  plant  there  are  no  '  stand-by  losses,' 
i.e.,  radiation  and  leakage  when  standing  idle  under  full  steam 
pressure,  and  coal  burned  in  banking  fires  and  raising  steam. 
With  the  gas  engine  the  fuel  expense  starts  and  stops  with  the 
engine.  But  the  fuel  cost  is  only  one  item  in  the  cost  of  produc- 
ing power.  One  must  consider  the  value  of  the  additional  S|)ace 
and  buildings  required  for  a  boiler  plant  ;  the  cost  of  a  stack  ; 
depreciation,  repairs  and  insurance  on  a  boiler  plant.  The  gas 
engine  has  a  field  of  its  own  which  cannot  be  occupied  by  the 
steam  engine,  and  there  is  no  immediate  prospect  of  the  gas 
engine  seriously  encroaching  on  the  legititnate  field  of  the  steam 
engine. 


The  Sherbrooke  Gas  and  Electric  Co.,  Sherbrooke,  Que.,  are 
increasing  their  station  capacity,  and  have  placed  an  order  with 
the  Royal  Electric  Co.,  of  Montreal,  for  a  500  k.w.  S. K.C.  two 
phase  inductor  type  generator. 

A  unique  blotter  has  been  sent  out  bearing  the  compliments 
of  Messrs.  Sadler  &  Haworth,  manufacturers  of  oak  tanned 
leather  belting,  Toronto  and  Montreal.  The  blotters  are  held 
together  by  a  celluloid  button  bearing  an  illustration  of  the  Union 
Jack,  while  the  name  of  the  firm  is  inscribed  on  a  fine  sheet  of 
celluloid  covering'the  blotters. 


sorb  more  oxygen  ;  and  then  to  place  between  contiguous  plates 
a  moisture-absorbing  material  of  sufficient  capacity  to  furnish  the 
electrolyte  for  producing  the  gases  ;  and  the  thini;  i<. 
accomplished.  Theoretically,  therefore,  we  should  exptect  to 
find  more  electrical  energy  per  too  lbs.  of  weight  carried,  and 
per  cubic  foot  of  space  occupied,  in  such  a  reservoir  than  in  one 
constructed  on  the  plan  of  Plante  and  Faure,  or  in  any  other  var- 
iation of  the  two  volt  Plante  tyf>e. 

An  inspection  of  the  accompanying  illustrations  will  ser\-e  to 
certify  us  that  the  theoretical  presumption  is  well  home  out  b\ 
facts.  In  the  first  place,  there  is  no  containing  cell  used  in  this 
high  tension  construction,  whereas  in  the  Plante  there  must  ho 
one  containing  cell  for  every  two  volt  element.  This  con- 
taining cell,  of  course,  must  be  greater  than  the  mere  super- 
fices  of  the  element  ;  and  we  also  know  that  this  space  must 
be  filled  with  electrolyte.  This  combination  increa^ses  both 
space  and  weight.  .\gain,  in  each  cell  of  the  Plante  t\-pe. 
there  must  be  two  lead  terminals,  carried  well  up  above  the 
surface  of  the  acid,  taking  up  still  further  sjvioe.  In  the 
liigh  tension  pile,  on  the  other  hand,  these  are  eliminated  . 
there  being  but  two  terminals  even  should  the  (K)tcntial  of  the  pile 
be  carried  to  100  or  more  volts.  In  the  illustration  shiNwn  the  nor- 
mal potential  is  28  volts,  while  there  are  but  two  terminals — one 
from  the  bottom  plate,  "  the  positive,  "  and  one  from  the  top  plate. 
"  the  negative.  "  The  path  of  the  charging  current  is  from  the 
positive  up,  directly  through  the  pile  to  the  negati\-e.     This  pile. 
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with  an  energy  capacity  of  100  ampere  hours,  and  28  voUs  normal 
potential,  is  contained  in  a  space  1 1 J4  inches  wide  by  28  inches  in 
length  and  1 1  inches  in  height,  equal  to  a  little  more  than  two 
cubic  feet,  for  approximately  four  h.  p.  hours  of  energy,  and  with 
a  weight  of  240  lbs.  total,  or  one  h.p.  for  every  60  lbs.  of  weight 
carried.  Where  piles  are  built  in  larger  units,  both  weight  and 
space  are  reduced  still  further.  Four  such,  piles  occupying  a 
space  28  inches  wide  by  44  inches  long  and  1 1 
inches  high  will  furnish  current  for  twelve  16 
candle-power  110  volt  lamps  for  15  hours. 
In  other  words,  a  space  28  inches  wide  and 
less  than  four  feet  long  and  12  inches  high 
will  furnish  sufficient  room  for  holding  a  bat- 
tery to  light  an  ordinary  building  burning  12 
lamps  5  nights  of  3  hours  each.  The  cost 
also,  in  proportion  to  ordinary  storage 
plants,  is  very  greatly  reduced,  such  a  plant 
costing  the  user  $740. 

The  accompanying  plates  show  two  curves, 
Fig.  2  representing  the  drop  in  potential 
of  a  single  plate,  or  element,  of  this  size 
during  a  discharge  of  100  ampere  hours,  at  a 

7  ampere  rate  ;  the  second.  Fig.  3,  representing  a  curve  for  the 
entire  pile  during  the  same  discharge,  showing  a  drop  of  2  8/10 
volts  for  the  entire  pile,  or  2/10  per  plate  or  element.  This  cut 
also  shows  the  kinetic  value  of  the  pile  in  h.  p.  hours. 

Among  the  noteworthy  peculiarities  of  the  high  tension  pile  is, 
first,  the  fact  that  each  plate  is  an  element  in  itself,  having  a  posi- 
tive condition  on  one  side  of  the  plate  and  a  negative  condition  on 


utilized.  They  are  just  now  moving  into  their  new  building,  from 
which  they  expect  to  supply  the  Dominion  of  Canada  and  also  do 
a  large  export  business. 


.Articles  of  incorporation  have  been  filed  for  a  company  which 
purposes  operating  electric  and  steam   railways  in  Cuba.  This 


Fig.  I. — The  Volta  Storage  Battery. 

the  other  side,  for  the  potential  difference  in  a  plate  at  full  charge 
of  2  2/10  volts  from  the  surface  of  the  positive  active  ma- 
terial to  the  surface  of  the  negative  active  material.  When, 
therefore,  in  a  well  constructed  pile  the  circuit  is  disconnected, 
that  is,  the  outside  circuit  unclosed,  it  is  an  impossibiliiy  to  dis- 
charge a  single  plate,  because  the  points  of  potential  difliM  ence  are 
separated  by  the  metal  plate,  a  solid  septum  through  which  the 
necessary  translation  of  ions  is  impos- 
sible. When,  however,  the  outside  cir- 
cuit is  closed,  then  the  potential  differ- 
ence is  along  the  line  of  that  circuit 
from  the  positive  terminal  of  the  pile  to 
its  negative,  and  the  electrical  action 
and  molecular  interchange  is  between 
the  opposite  sides  of  adjacent  plates. 
Antoher  peculiarity  of  this  battery  is 
that  the  fumes,  which  are  an  unavoid- 
able and  never  failing  attendant  upon 
the  Plante  type  of  battery,  compelling 
its  installation  in  separate  and  specially 
prepared  apartments,  and  often  at 
great  expense,  are  entirely  absent,  so 
that  it  is  practicable  to  set  it  up  in  a 
machine  shop,  or  even  a  living  room 
without  injurious  results  to  person  or 
property.   The  value  of  this  last  feature 

cannot  be  overestimated,  and  taken  in  connection  vvith  its  great 
compactness,  its  comparatively  light  weight  a"d  its  small  cost, 
it  completes  the  list  of  desirable  qualities  which  go  to  make 
up  the  perfect  storage  plant  for  the  markets  of  the  world. 

The  V'olla  Electric  Storage  Co.,  Ltd.,  of  Hamilton,  Canada,  are 
introducing  these  batteries  for  all  such  uses  as  indicated  above, 
and  for  every  other  purpose  for  which  electric  current  can  be 


Fig.  2. 

company  has  a  capital  of  $8,000,000,  and  one  ol  the  chief  pro- 
moters is  Sir  William  Van  Home. 

H.  Walker  &  Sons,  of  Walkerville,  Ont.,  have  given  a  contract 
to  the  Michigan  Electrical  Co.,  of  Detroit,  for  what  is  expected  to 
be  the  most  elaborate  sign  on  the  American  continent.  For  the 
purposes  of  the  sign,  a  separate  iron  structure  on  the  river  front, 
in  rear  of  the  offices  of  the  firm,  is  being  built.  Between  4,000 
and  5,000  four-candle  power  incandescent  lights  will  be  used. 
The  letters  will  be  clear,  while  colored  lights  will  be  shown  in  the 
border.  It  is  estimated  that  100  h.p.  will  be  required  to  operate 
the  lights. 

An  exhibition  will  be  made  in  the  Art  Museum  within  a  week  or 
so  of  the  result  of  work  done  by  local  students  in  the  Interna- 
tional Correspondence  School  of  Scranton,  Pa.  This  exhibition 
will  be  of  special  interest  to  local  people,  showing  how  far  com- 
paratively uneducated  people  may  progress  by  improving  spare 
moments  in  the  study  of  lines  of  work  in  which  they  desire  to 
perfect  themselves.  The  Correspondence  Schools  interested  in 
this  exhibition  have  a  remarkable  following  in  this  city,  over  600 
persons  being  enrolled  as  students  here.  The  work  covers  almost 
every  line  in  which  working  people  are  interested.  An  ambitious 
young  man  who  has  been  forced  to  slight  his  common  school 
education,  turns  to  the  courses  offered  by  these  schools,  and, 
selecting  the  one  in  which  he  is  most  interested,  begins  the  study. 
The  plan  of  the  courses  pre-supposes  only  the  ability  to  read  and 
write.  The  first  work  is  elementary,  and  the  progress  is  gradual 
and  possible  only  by  becoming  perfect  in  what  has  preceded. 
The  student  goes  through  the  course,  and  at  such  a  time  as  he 
completes  the  work  receives  a  diploma,  and  the  management  of 
the  schools  is  also  interested  in  securing  for  the  graduate  better 
employment  in  keeping  with  his  proficiency.  The  exhibition  is 
made  in  the  .A.rt  Museum  at  the  suggestion  of  the  City  Library 
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Association.  In  connection  with  the  drawings,  which  will  be 
largely  of  mechanical  and  architectural  designs,  the  city  library 
will  have  several  shelves  of  books  that  are  useful  for  reference  in 
connection  with  the  course  given  by  the  schools.  It  is  hoped  that 
those  pursuing  the  studies  may  be  interested  in  coming  more 
frequently  to  the  library.  -Springfield    Republican,   March  26, 
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COKE  AS  A  STEAM  FUEL. 

The  advantages  of  coke  over  coal  as  a  fuel  for  generating  steam 
were  discussed  at  the  Montreal  meeting  of  the  Cotton  Manufac- 
turers '  Association  by  Arthur  C.  Freeman,  of  Waltham,  Mass., 
who  offered  the  following  suggestions  as  useful  in  learning  its 
management  : 

(1)  .  In  building  the  fire,  put  the  coke  on  lightly  and  often,  until 
the  fire  is  7  or  8  inches  thick  ;  an  8-inch  fire  will  make  steam 
much  better  than  a  heavier  one. 

(2)  .  It  is  better  not  to  disturb  the  top  of  a  coke  fire,  therefore 
when  firing  spread  the  fuel  evenly,  so  as  to  keep  the  fire  level. 

(3)  .  Shaking  bars  are  very  suitable  for  burning  coke,  and  they 
should  be  shaken  frequently.  If  dead  bars  are  used,  a  light 
poker  should  be  run  under  the  fire  frequently  to  keep  clinkers  from 
clinging  to  the  grate,  and  to  keep  them  broken  up.  A  poker  is 
better  than  a  slice  bar  for  this  purpose,  as  it  is  lighter  and  more 
easily  handled.  The  object  is  not  to  bar  up  the  fire,  but  to  detach 
small  pieces  of  clinker  and  prevent  them  from  forming  and  running 
together. 

(4)  .  It  is  advisable  to  keep  water  in  the  ash  pit,  or  to  introduce 
a  jet  of  steam. 

In  support  of  his  position,  Mr.  Freeman  presented  the  result  of 
a  test  made  by  the  Mutual  Boiler  Insurance  Company  of  Boston 
on  the  comparative  evaporative  powers  of  coals  and  coke  compar- 
ed with  the  best  soft  coals. 


FRICTION  ON  STEAM  PACKINGS. 

Before  the  meeting  of  the  American  Society  of  Mech- 
anical Engineers  in  December,  1899,  Mr.  C.  H.  Benja- 
min, of  Cleveland,  Ohio,  read  a  paper  on  the  above  sub- 
ject, describing  some  experiments  made  at  the  Case 
school  with  several  varieties  of  packings.  He  gives 
four  tables  showing  the  results,  which  we  reproduce,  to- 
gether with  his  comment  and  general  conclusions. 

Table  I  gives  a  summary  of  the  results,  showing  the 
average  horse-power  consumed  by  each  packing  box 
at  varying  pressures,  and,  for  purpose  of  comparison, 
the  power  at  50  pounds  pressure  of  steam.  The  friction 
of  the  machine  has  been  reducted. 

Table  II  shows  the  effect  of  tightening  the  gland  nuts 
on  the  friction  of  the  packing,  and  also  the  effect  of  oil- 
ing the  rod. 

In  most  of  the  experiments  detailed  in  Table  I  the  nuts 
were  tightened  with  the  fingers  only,  and  then  just  en- 
ough to  prevent  leakage,  and  no  lubricant  was  used  ex- 
cept that  incorporated  in  the  packing  itself.  With  some 
of  the  dry  rubber  packings  it  was  necessary  to  use  oil 
from  the  first.  A  good  quality  of  cylinder  oil  was  ap- 
plied. 

The  effect  of  varying  the  steam  pressure  Is  best  shown 
graphically,  as  in  Tables  III  and  IV.  The  numbers  at 
the  ends  of  the  lines  correspond  to  numbers  used  in  the 
the  other  tables.  The  ordinates  indicate  the  steam 
pressures  observed,  while  the  abscissas  represent  the 
horse-power  cosnumed  by  each  box.  The  points  where 
these  lines  cut  the  line  of  50  pounds  pressure  are  those 
used  for  comparison  of  the  different  packings.  It  will 
be  seen  that  the  friction  varies  with  the  pressure  in  ap- 
proximately straight  line  ratios  in  many  of  the  cases. 

GENERAL  CONCLUSIONS. 

1.  That  the  softer  rubber  and  graphite  packings, 
which  are  self-adjusting  and  self-lubricating,  as  in  Nos. 
2.  3i  7)  8,  and  11,  consume  less  power  than  the  harder 
varieties.  No.  17,  the  old  braided  flax  style,  gave  very 
good  results. 

2.  \That  oiling  the  rod  will  reduce  the  friction  with 
any/packing. 

3.  That  there  is  almost  no  limit  to  the  loss  caused 
by  the  injudicious  use  of  the  monkey-wrench. 

4.  That  the  power  loss  varies  almost  directly  with 


the  steam  pressure  in  the  harder  varieties,  while  it  is 
approximately  constant  with  the  softer  kinds. 

The  diameter  of  rod  used — two  inches — would  be 
appropriate  for  engines  of  from  50  to  100  horse-power. 
The  piston  speed  was  about  140  feet  per  minute  in  the 
experiments,  and  the  horse  power  varied  from  .036  to 
.400  at  50  pounds  steam  pressure,  with  a  safe  average 
for  the  softer  class  of  packings  of  .07  horse-power. 

At  a  piston  speed  of  600  feet  per  minute,  the  same 
friction  would  give  a  loss  of  from  .154  to  1.71  with  a 
working  average  of  .30  horse-power,  at  a  mean  steam 
pressure  of  50  pounds. 

TABLE  L 
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4 

5 

»5 

■'59 

■76 

Leaked  badly. 
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Very  satisfactory  ;  slight  leakage. 

9 

3 

'5 

.200 

.182 

Moderate  leakage. 

10 

3 

■»75 

Excessive  leakage. 

It 

5 

25 

••57 

.172 

Moderate  leakage. 

12 

5 

»S 

.266 

■330 

>3 

5 

»S 

.  162 

.J30 

No  leakage  :  oiling  necessary. 

■4 

5 

»5 

.176 

.276 

Moderate  leakage  :   oiling  necesaiy. 

•5 

S 

as 

•233 

•»55 

Difficult  to  adjust  :  no  leakage. 

16 

5 

25 

■292 

.210 

Oiling  necessary  :  no  leakage 

'7 

5 

25 

.128 

.084 

No  leakage. 

T.-VBLE  IL 


Kind  of 
Packing. 


"3 
«5 
16 
»7 


Horse-power  consumed  by  each  bojs,  when  pressure 
was  applied  to  Gland  Nuts  by  a  7-inch  wrench. 


5 

Pounds. 


S 

Pounds. 


.24S 

.290 

•  348 
.126 

.36> 
.166 
•405 
.161 
•3'7 
•526 
•3'7 
.198 


Pounds. 


136 


43" 

32& 

500 


454 
»4» 
394 

S60 
»77 


Pouuds. 


.2  O 

•535 


•359 
•582 


.380 


«4 

Pounds. 


■330 
.5*0 


16 
Pounds. 


.390 


•340 
•S3) 


HoH«-pow«r  before 
and  after  oiling  rod. 


Dry. 


•OS5 
•<M 

.067 
•4M 


Oited. 


02t 

t»3 
'94 


T.\BLE  IIL 
VARYING  STEAM  PRESSURE 

SCACE  1  IMCM  M  0.  I  N.  p. 


TABLE  IV. 
VARYING  STEAM  PRESSURE 


L 

1 

■ 

.  1 

/ 

t 

—  ■ 

/ 

II 

' —  Ji* 

i 

Mr.  W".  T.  Sievv.ird.  E.E.,  of  Toronto,  has  furnished  the  to«Ti 
coum-il  of  Woodstoi-k,  Ont.,  with  a  valuation  of  the  electric  li|fht 
pl.-inl  there,  also  an  estimate  of  the  cost  of  the  installation  »-»f  new 
and  iip-lo-d.ile  machinery.  The  council  contemplate  municipal 
ownership  and  the  remodelling  of  the  plant. 
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THE  DEVELOPMENT  OF  INTERIOR  CONDUIT. 

A  FEW  years  ago  saw  the  advent  of  iron  electrical  conduit  ; 
and  while  the  welcome  extended  was  not  enthusiastic,  yet  the 
superiority  of  the  tube  over  the  asphaltic  paper  raceway  was  so 
manifest  that  electrical  engineers  soon  came  to  demand  such  an 
installation  in  all  high  class  systems.  Since  the  old  time  tube, 
whose  part  was  purely  one  of  insulation,  we  have  advanced  to  the 
tube  the  whole  object  of  which  is  protection  to  the  wire,  insulation 
being  placed  where  it  is  most  serviceable,  viz.,  on  the  wire  itself. 

The  mechanically  strong  raceway  for  electrical  conductors  was 
a  gradual  but  rapid  growth,  progress  in  this  branch  of  the  elec- 
trical field  being  forced  by  real  necessity  ;  it  was  found  that  pro- 
tection to  the  wire  from  external  mechanical  injury  was  required, 
and  along  that  line  went  development.  The  conduit  first  in  use 
was  composed  of  paper,  which  lube  was  later  placed  on  the  mar- 
ket encased  in  thin  sheet  brass.  This  was  a  step  consistent  with 
the  purpose  to  which  conduit  was  put.  But  brass  proved  inef- 
fectual, and  later  a  conduit  was  introduced  which  for  a  short  time 
acknowledged  no  superior  ;  this  tube,  called  "  Armorite,"  is  yet 
being  used  in  large  quantities,  a  few  engineers  preferring  a  com- 
bination of  insulating  and  protecting  qualities  in  the  raceway.  In 
construction,  "Armorile"  conduit  is  peculiar,  a  description  of 
which  is  as  follows  :  The  lining  is  made  from  live  kiln  dried  bass- 
wood,  cut  with  tongue  and  groove  in  two  semi-cylindrical  sec- 
tions. These  sections  are  then  treated  under  pressure  with  a 
product  of  petroleum,  which  operation  causes  the  liquid  to  pene- 
trate the  pores  of  the  wood,  thus  destroying  the  active  properties 
and  excluding  gases  and  moisture.  The  two  sections  of  wood 
are  then  placed  together  (over  a  mandrel),  forming  a  complete 
tube,  and  forced  into  a  steel  armor.  The  object  in  putting  the 
wooden  tube  within  the  iron  in  two  sections  is  that  the  conduit 
may  easily  bend  to  any  angle  without  affecting  the  pipe  or  wood 
lining.  During  the  early  days  of  the  manufacture  of  this  conduit, 
the  steel  armor  was  a  very  light  pipe  ;  but  the  electrical  trade  re- 
quired a  stronger  tube,  consequently  the  light  armored  tyfje  was 
abandoned  and  a  conduit  manufactured  embracing  more  rigidity 
and  strength.  This  was  accomplished  by  cutting  the  wood  lining 
for  a  heavier  gauge  pipe  and  encasing  same  in  a  tube  of  the 
thickness  and  strength  of  theordinary  form  of  commercial  gas  pipe. 

Finally,  crowning  the  efforts  in  this  line,  was  the  introduction 
of  "  Loricated  "  conduit,  a  strong  iron  pipe,  coated  both  on 
internal  and  external  surfaces  with  a  glass-like  non-fused  enamel. 
To  this  point  has  improvement  in  interior  conduits  advanced. 
And,  judging  by  the  satisfaction  evidenced  wherever  this 
enameled  tube  has  been  installed,  an  improvement  is  not  desired, 
if,  indeed,  improvement  is  possible.  It  is  claimed  that  the  highest 
class  work  and  the  most  secure  system  of  wiring  is  obtained  by 
the  use  of  enameled  iron  armored  conduit,  and  that  "  Loricated  " 
conduit  is  installed  in  all  the  monster  buildings  erected  to-day, 
buildings  on  which  are  engineering  marvels  and  which  are  as 
nearly  perfect  as  the  science  of  the  times  can  devise.  Limiting 
electrical  energy  to  its  proper  channel  is  now  a  problem  solved  ; 
the  wire  is  carefully  braided,  the  conductor  then  bemg  drawn  into 
a  protecting  raceway  of  enameled  conduit,  of  the  strength  as 
above  explained. 

The  protectory  capacity  of  the  conduit  may  for  convenience  in 
considering  the  subject  be  stated  to  be,  firstly,  in  shielding  the 
wire  from  mechanical  injury,  which  might  be  caused  by  external 
agencies  ;  secondly,  in  offering  fireproof  protection  from  the  wire 
which  may  become  heated  ;  thirdly,  in  affording  the  installer  with 
a  smooth  interior  to  the  raceway  into  which  the  wires  may 
readily  be  drawn  without  in  any  way  tearing  or  otherwise  injuring 
the  braiding  of  the  wire.  In  encasing  the  wire  within  an  iron 
lube  of  the  thickness  and  strength  of  commercial  gas  pipe,  we 
have  manifestly  a  sulficient  protection  to  the  wire  from  trowels, 
hatchets,  nails  and  the  like,  to  injury  from  which  articles  the  un- 
protected wire  would  be  subject  at  installation.  The  rigid  pipe  at 
no  point  on  its  surface  offers  an  opening  to  a  pointed  tool,  the 
smooth  rounding  surface  turning  the  force  of  the  blow  from  any 
instrument  which  might  be  directed  towards  the  conduit.  In  this 
particular  it  is  claimed  to  be  in  striking  contrast  with  the  flexible 
iron  conduit,  which  at  each  unit  of  its  length  is  said  to  present  a 
crack  or  opening  which  will  engage  any  point  striking  it,  allowing 
danger  to  creep  near  the  wire- 
As  to  offering  fireproof  protection  from  any  wire  which  may  be- 
come healed,  this  point  needs  no  enlargement  ;  the  fact  is  quite 
evident.  It  is  apparent  that  most  perfect  results  must  necessarily 
be  had  in  practice  with  the  use  of  this  superior  type  of  enameled 
conduit. 

One  of  the  essential  features  of  a  perfectly  safe  electrical  con- 
duit is  a  smooth  interior.     This  rec|uired  smoothness,   the  inaiui- 


facturers  claim,  is  found  most  perfectly  in  a  rigid  enameled  tube, 
as  in  tubes  of  other  descriptions  smooth  and  continuous  surface  is 
sometimes  sacrificed  in  obtaining  flexible,  insulating  and  other 
unnecessary  qualities.  Slight  observation  will  show  to  what  extent 
a  strip  of  steel  or  other  metal  wound  in  the  form  of  a  tube  will 
cause  an  uneven  interior  surface  ;  and  to  a  slight  extent  the  same 
fault  is  experienced  in  tubes  which  are  lined  with  spirally  wound 
paper,  sheet  rubber  or  other  materials.  A  tube  in  the  form  of  a 
gas  pipe  perfectly  cleaned  from  burrs,  scale  and  other  imperfec- 
tions (incident  to  pipe  in  the  crude  shape),  the  cleaned  surface 
then  being  specially  treated  and  prepared  and  finally  enameled, 
as  in  the  manufacture  of  "Loricated"  electrical  conduit,  furnishes 
not  only  a  safe  installation  for  carrying  electrical  conductors,  but 
also  gives — what  may  not  be  of  prime  necessity,  but  is  an  item  of 
importance  in  figuring  cost — ease  in  construction  and  facility  in 
drawing  m  the  wire.  In  a  tube  of  such  description  there  is  no 
buckling,  no  drawing  away  from  the  wall  or  straightening  at  the 
bends  during  installation,  no  splintering  or  loosening  of  a  lining, 
no  openings  allowing  entrance  of  moisture  or  particles  of  cement 
and  like  deteriorating  agents  to  destroy  the  insullation  of  the 
wire,  no  projecting  burrs  or  slivers  of  iron  to  tear  the  insullation, 
in  short,  no  undesirable  features  ;  and  after  the  wire  is  run  safety 
is  assured. 

Messrs.  Munderloh  &  Co.,  6r  St.  Siilpice  St.,  Montreal,  Que., 
one  of  the  leading  electrical  supply  houses  in  Canada,  advise  us 
that  electrical  conduit  has  been  a  matter  of  serious  consideration 
with  them,  and  that  they  have  found  the  trade  call  principally  for 
the  enameled  type  of  conduit,  the  "  Loricated  "  conduit,  a  pro- 
duct of  the  Safety-Armorite  Conduit  Company,  Rankin  Station, 
Penna.,  being  generally  used  in  high  class  installations.  As  a 
consequence,  this  is  the  only  conduit  they  choose  to  handle.  They 
have  made  such  arrangements  with  the  manufacturers  that  their 
stock  is  kept  constantly  replenished.  They  state  that  they  hold 
the  conduit  trade  of  Canada  (which  is  constantly  growing  to 
large  proportions),  and  that  they  can  lay  electrical  conduit  down 
in  any  part  of  the  country  at  most  liberal  terms. 

ABOUT  CONDENSERS. 

In  arranging  for  jet  condensation  with  engines  of  ordinary 
dimensions,  it  is  necessary  to  use  considerable  caution,  says  the 
American  Machinist,  as  by  reason  of  the  short  time  required  to 
overflow  there  is  danger  of  water  backing  up  into  the  cylinder  at 
slopping,  or  slowing  down,  and  in  such  a  case  a  breakdown  is 
likely  to  occur  on  again  starting  ahead. 

It  is  not  always  convenient  to  arrange  the  injection  valve 
within  such  range  of  the  throttle  that  it  can  be  at  once  closed  on 
slacking  the  speed,  and  even  where  it  is  so  placed  it  is  much 
more  satisfactory  to  provide  against  flooding  in  a  way  that  allows 
the  valve  to  remain  at  normal  opening,  as  the  injection  requires 
some  attention  to  properly  readjust  after  being  once  changed. 

The  best  all-round  method  of  accomplishing  the  desired  result 
is  to  place  a  float  in  the  condenser,  an  air  cock  being  operated  by 
the  lever  when  water  rises  above  a  safety  point.  This  arrange- 
ment relieves  the  engineer  of  all  anxiety,  his  only  responsibility 
being  to  see  that  the  apparatu:;  is  maintained  in  proper  repair 
and  working  condition. 

If  a  float  cannot  be  used,  a  simple  air  cock,  worked  from  near 
the  engine  throttle,  will  be  found  the  next  best  device,  as  by  a 
turn  of  the  hand  wheel  at  slowing  down  air  enters  the  condenser 
and  holds  the  condensation  water  back  without  necessitating  the 
closing  of  the  injection  valve. 

The  class  of  engine  known  as  "  high-pressure  condensing,"  in 
which  there  is  no  vacuum  under  normal  conditions — the  exhaust 
steam  being  simply  discharged  into  a  lank  of  feed  water  for  the 
purpose  of  healing  the  latter — should  be  supplied  with  a  float  and 
air  cock,  as  on  stopping  the  steam  in  cylinder  on  exhaust  side  of 
piston  is  liable  to  condense,  and  in  that  case,  unless  proper  pro- 
vision has  been  made  to  prevent  it  the  feed  water  in  tank  will 
block  up  m  the  engine  and  possibly  fracture  the  cylinder  head 
when  steam  is  again  turned  on. 

The  use  of  a  float  in  either  type  of  engine  prevents  flooding  due 
to  the  pumps  failing  to  function  properly. 

Air-pump  valves  arc  often  found  broken,  if  of  metal,  or  torn,  if 
of  the  soft  rubber  so  often  used,  and  in  such  cases  the  pump  is 
likely  to  fail  to  clear  the  condenser. 

Foreign  substances,  waste,  chips,  etc.,  arc  very  often  jannued 
in  the  passages,  and  where  the  valves  open  downward  hanging 
— held  to  their  seats  by  springs,  the  stud  nuts  are  li:ible  to  work 
loose,  letting  the  valves  fall  into  the  chamber  below.  l"or  this 
reason  pumps  should  be  designed  with  lit'ling  valves  only,  iti 
which  type  the  springs  can  be  much  lighter,  anil  the  seating  is  far 
more  s.itisfaclory  than  where  both  the  weight  of  valve  and 
column  of  water  must  be  balanced  by  the  stiflncss  of  a  wire  coil. 
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EXAMINATION  QUESTIONS. 

W.  H.  Wakeman,  in  The  Tradesman. 
C(ontinued  from  April  issue.) 

49.  How  do  you  determine  the  capacity  of  a  pump  ? 

A. — Multiply  the  area  of  the  piston  by  the  stroke  (both  in  inches) 
and  by  the  number  of  strokes  per  minute.  Multiply  the  area  of 
piston-rod  by  the  length  of  stroke,  and  by  one-half  the  number  of 
strokes  per  minute.  Subtract  this  from  the  above,  and  the  re- 
mainder will  be  the  capacity  of  the  pump  in  cubic  inches,  assum- 
ing it  to  be  an  ordinary  steam  pump.  Divide  by  231,  and  the 
result  will  be  the  number  of  United  States  gallons  discharged  by 
the  pump,  provided  there  is  no  "  slip  "  ;  but  the  amount  of  water 
actually  delivered  will  be  less  than  the  above  calculation  calls  for, 
on  account  of  the  "  slip,"  which  varies  with  the  kind  of  pump  and 
its  condition. 

50.  When  piping  up  a  pump,  which  valve  would  you  put  next  to  the 
boiler  on  the  discharge  pipe,  and  why  ? 

A. —  The  stop- valve  should  always  be  put  nearest  the  boiler,  in  order 
that  the  engineer  may  shut  off  the  pressure  when  necessary  to  examine 
or  repair  the  check  valve. 

51.  What  is  a  British  Thermal  Unit  ? 

A. — The  amount  of  heat  necessary  to  raise  the  temperature  of  one 
pound  of  water  one  degree  Fah. 

52.  The  stroke  of  an  engine  is  4S  inches  and  the  cut-off  takes  place 
at  eight  inches.    What  is  the  ratio  of  expansion  ? 

A.— Six. 

53.  The  initial  pressure  on  a  piston  is  80  pounds,  and  the  terminal  pres- 
sure is  20  pounds,  both  absolute.    What  is  the  ratio  of  expansion  ? 

A. — Four. 

54.  The  initial  pressure  on  the  piston  of  an  engine  is  95  pounds  and 
the  terminal  pressure  7  pounds,  both  by  the  gauge.  What  is  the  ratio 
of  expansion  and  how  is  it  calculated  ? 

A. — This  will  depend  upon  the  location,  as  the  elevation  above  the 
sea  will  affect  the  result.  In  such  cases  it  is  customary  to  assume  that 
the  engine  is  at  sea  level,  and  to  take  the  atmospheric  pressure  at  15 
pounds  per  square  inch,  which  must  be  added  to  both  the  pressures 
given,  making  them  110  and  22  respectively.  Dividing  the  former  by 
the  latter  shows  that  the  ratio  of  expansion  is  five. 

55.  If  the  clearance  is  taken  into  account,  how  does  it  affect  the 
result  ? 

A. — It  gives  a  lower  rate,  because  the  amount  must  be  added  to  the 
stroke  and  also  to  the  point  of  cut  off.  It  is  not  taken  into  account  when 
calculating  the  ratio  by  pressures. 

56.  Give  five  reasons  for  pounding  in  steam  engines  ? 

A. — Lost  motion  in  the  bearings,  loose  and  worn  piston  rings,  lack 
of  compression,  insufficient  depth  of  counterbore,  and  a  piston  that  is 
loose  on  the  rod. 

57.  What  is  lap  on  a  valve  ? 

A. — The  amount  that  it  laps  over  its  ports. 

58.  How  many  kinds  of  lap  are  there,  and  what  are  they  i 

A  — Two  ;  inside  and  outside.  The  former  means  the  amount  to- 
wards the  centre  of  valve,  and  the  latter  refers  to  the  ainount  at  the  end 
of  it. 

59.  What  is  meant  by  the  lead  of  a  valve  ? 

A. — The  amount  that  it  is  open  when  the  engine  is  on  a  centre. 

60.  What  is  a  port  on  a  steam  engine  ? 

A. — A  passage  to  admit  steam  to  and  exhaust  it  from  a  cylinder. 

61.  What  are  the  larger  on  a  Corliss  engme,  the  steam  or  the  ex- 
haust ports  ? 

A. — The  exhaust  ports  are  usually  the  larger,  in  order  to  allow  the 
steam  to  escape  without  unnecessary  back  pressure. 

62.  Why  are  feed  water  heaters  used  ? 

A.  — In  order  to  save  heat  by  heating  the  feed  water  with  exhaust,  or 
waste  steam,  and  to  prevent  unequal  contraction  of  boiler  plates  due  to 
feeding  cold  water. 

63.  If  you  were  obliged  to  feed  cold  water  into  a  boiler,  how  would 
you  have  the  feed  pipe  arranged  ? 

A. — Such  a  practice  should  be  condemned  on  every  convenient 
occasion,  but  if  it  must  be  resorted  to  temporarily,  the  feed  pipe  should 
be  continued  into  the  body  of  water  in  the  boiler,  so  as  to  avoid  dis- 
charging it  directly  on  to  the  plates. 

64.  Give  four  reasons  for  the  failure  of  pumps  to  work  ? 

A. — Failure  of  the  water  supply  ;  leak  m  the  suction  pipe  ;  valves 
that  do  not  seat  properly  ;  and  a  piston  that  is  worn  so  that  the  water 
slips  by  it. 


65.  Give  two  reasons  for  the  failure  of  injectors  to  deliver  water 
against  pressure  ? 

A. — If  there  is  a  leak  in  the  suction  pipe,  air  will  enter  and  prevent 
the  delivery  of  water,  although  it  may  not  prevent  the  water  from 
coming  to  the  injector.  If  the  water  is  so  hot  that  it  cannot  condense 
the  steam,  the  injector  will  not  work  against  pressure. 

66.  Which  is  the  heavier,  a  cubic  foot  of  water  at  40  degrees  or  a 
cubic  foot  of  water  at  210  degrees  Fah.  ? 

A. — The  cubic  foot  of  water  at  40  degrees,  because  as  heat  is  added 
raising  the  temperature  above  40  degrees,  the  water  expands  and  conse- 
quently becomes  lighter. 

67.  A  column  of  water  is  60  feet  high.  How  much  pressure  per 
square  inch  is  on  the  base  of  it  ? 

A. — The  temperature  will  make  some  diflerence,  but  in  all  such 
examples  it  is  customary  to  assume  that  it  is  about  60  degrees,  in  which 
case  the  pressure  is  found  by  multiplying  the  height  by  .434  and  60X.454 
equals  26  pounds. 

68.  What  is  heat  ? 

A.  — Heat  is  a  form  of  motion. 

69.  The  fly  wheel  on  an  engine  is  6  feet  in  diameter  and  revolves  210 
times  per  nimute.  The  main  belt  transmits  f)ower  to  a  pulley  on  the 
jack  shaft  that  is  4  feet  in  diameter.    What  is  the  speed  of  jack  shaft. 

A. — Three  hundred  and  fifteen  revolutions  per  minute.  It  is  found  by 
multiplying  the  speed  of  the  fly  wheel  by  its  diameter  and  dividing  by 
diameter  of  pulley  on  jack  shaft. 

70.  The  fly  wheel  on  an  engine  is  18  feet  in  diameter  and  revolves  65 
times  per  minute.    What  is  the  speed  of  the  main  belt  ? 

\. — Three  thousand  six  hundred  and  seventy-five  feet.  It  is  found 
by  multiplying  the  diameter  of  wheel  by  3. 1416  and  by  the  revolutions 
per  minute.    18x3.1416x65  equals  3,675. 

71.  Does  the  cross  head  of  an  engine  stop  at  each  end  of  its  stroke  ? 
A. — Ves.    It  is  impossible  for  the  direction  of  motion  to  be  changed 

so  completely  without  first  coming  to  a  full  stop. 

72.  How  often  would  you  blow  down  a  boiler  ? 

X. — That  will  depend  on  the  quality  ol  the  feed  water,  the  hour<  run 
per  day  and  the  rate  of  evapvoration.  In  the  case  of  a  boiler  worked  to 
its  full  capacity,  running  from  twelve  to  twenly-four  hours  pet  day  and 
using  a  poor  quality  01  water,  it  should  be  blown  down  once  in  foot 
hours. 

73.  What  is  meant  by  the  tensile  strength  of  a  boiler  plate  ? 

A. — It  means  the  force  required  to  tear  asunder  a  bar  of  it  that  is  one 
inch  square. 


WHEN  A  DYNAMO  FAILS  TO  EXCITE. 
In  the  case  of  a  self-exciting  dynamo  which  refuses  10  build  up. 
a  number  of  tests  have  to  be  made  in  order  to  locate  the 
"  trouble,"  and  it  is  often  necessarj-  to  make  these  in  a  hurr^-,  for 
which  reason  it  is  advisable  lo  make  them  in  the  right  order.  \ 
list  of  these  tests  is  given  in  a  recent  issue  of  the  London  Elec- 
trical Engineer,  and  they  are  briefly  as  follows  :  Make  sure  thai 
the  brushes  are  on  the  right  place  on  the  commutator,  and.  of 
course,  see  that  the  brushes  really  touch.  Then  see  that  they  are 
set  properly,  relatively  lo  one  another;  that  is.  if  there  are  »everal 
sets  of  brushes  see  that  the  distances  apart  are  equal  ;  should  the 
armature  have  a  double  winding,  the  brushes  must,  of  course, 
cover  more  than  one  commutator  strip  at  a  lime  and  must,  there- 
fore, be  of  the  proper  thickness  to  do  so.  Then  start  the  machine 
and  run  it  at  its  proper  speed ;  if  this  does  not  make  il  excite, 
then  find  whether  the  shunt  winding  is  really  connected  with  the 
brushes,  and  if  it  is,  then  try  for  ground  leakage,  which  is 
especially  important  in  the  case  of  a  shunt  machine,  for  if  ihe 
field  is  short  circuited  the  dynamo  will,  of  course,  not  excite  at 
all.  Then  see  if  there  is  not  a  break  in  the  field  winding,  a  fault 
which  is  more  likely  lo  arise  in  shunt  machines.  In  looking  Tor 
possible  ground  connections  it  is,  of  course,  desirable  to  discon- 
nect the  machine  from  the  circuits,  as  one  i<f  the  two  faults  may 
lie  outside  of  the  machine.  If  all  this  does  not  help,  tn*  changing 
the  slivint  connections  at  the  brushes,  for  if  they  have  been  con- 
nected wrong  it  is  evident  that  the  machine  camot  excite  itself ; 
also  see  to  it  that  the  field  windings  are  so  connecled  thai  thoy 
give  the  proper  sequence  of  poles  and  at^e  not  both  north  or  both 
south  poles.  If  there  are  slight  signs  of  a  field  it  may  help  10 
connect  the  two  halves  of  the  shunt  winding  in  parallel,  it  that  is 
possible,  as,  for  instance,  if  there  at^  two  coils  10  the  magixH  ; 
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this  would  increase  the  current  in  the  field  ;  but  this,  of  course, 
applies  only  to  shunt  and  not  to  series  wound  machines,  as  in  the 
latter  the  parallel  connection  would  reduce  the  ampere  turns. 
Also  see  to  it  that  the  shunt  and  series  windings,  if  it  is  a  com- 
pound machine,  are  not  opposing  each  other,  for  in  the  latter  case 
the  machine  might  run  with  a  few  lights  but  would  lose  its  field  as 
the  load  is  put  on.  If  all  this  fails  to  locate  the  trouble,  the 
armature  must  be  examined  ;  to  find  short  circuited  coils  in  the 
armature  excite  the  machine  separately  from  some  other  source 
and  note  which  section  becomes  overheated.  If  this  does  not 
locate  the  trouble,  then  run  the  machine  separately  excited  at  the 
normal  voltage  and  see  if  the  armature  has  its  normal  output  ;  if  it 
has  not  and  the  machine  is  a  new  one,  there  is  something  wrong 
with  the  armature.  If  this  also  fails  to  locate  the  difficulty  the 
case  may  be  considered  a  fairly  hopeless  one,  and  an  expert  may 
be  called  in. 

CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

ANNUAL  BANQUET  OF  HAMILTON  NO.  2. 

The  thirteenth  annual  banquet  of  Hamilton  No.  2,  C.  A.  S.  E., 
was  held  at  the  Commercial  Hotel,  Hamilton,  on  Good  Friday 
Eve,  April  13th.  Besides  a  large  representation  of  local  inembers, 
a  number  of  visitors  were  present.  The  guests  from  Toronto 
included  A.  M.  Wickens,  Executive  Secretary  ;  Charles  Moseley. 
ex-president  Toronto  No.  i  ;  John  Dixon,  Toronto,  No  18  ;  John 
Bain,  William  Bourne,  Joseph  Hughes,  and  W.  G.  Blackgrove. 
The  tables  were  tastefully  decorated  and  an  excellent  menu  was 
served.  The  chair  was  occupied  by  past  president  R.  Mackie, 
while  F.  J.  Sculthorpe  acted  as  vice-chairman.  The  toasts  were 
responded  to  as  follows  : 

"  Canada  Our  Home,"  Rev.  J.  H.  Long;  "  Mayor  and  Corpora- 
tion," Aid.  Pettigrew,  ex-Ald.  Donald;  "Manufacturers,"  Messrs. 
Lyinan  and  Smith  ;  "Educational  Interests,"  J.  S.  Williams,  C.  R. 
Fessenden,  W.  Davidson,  and  R.  W.  Geddes,  Boston,  representa- 
tive of  the  Scranton  International  School  of  Correspondence ; 
"  The  Executive  Head,"  Aid.  Pettigrew,  A.  M.  Wickens,  Charles 
Moseley,  John  Dixon;  "  Sister  Associations,"  John  Dixon  and  a 
number  of  other  visiting  members  from  Toronto  ;  "  Our  Host  and 
Hostess,"  H.  Maxey. 

W.  W.  Barlow,  Mr.  Abbs,  Dr.  McLean  and  O.  Penny  contri- 
buted vocal  selections,  T.  Arthur  presiding  at  the  piano. 

The  local  committee  who  arranged  for  the  banquet  were  :  R. 
Mackie,  chairman  ;  T.  Chubb,  J.  Ironside,  W.  R.  Cornish,  F.  J. 
Sculthorpe,  D.  Hunter,  T.  Cook. 


TRADE  NOTES. 

The  Montreal  Street  Railway  Company  has  placed  an  order 
with  the  Royal  Electric  Company  for  five  30  h.  p.  railway  motors 
and  controllers. 

The  Robb  Engineering  Co.,  Amherst,  N.S.,  are  building  two 
30Q  horse  power  tandem  compound  engines  for  the  Demarara  Elec- 
tric Company,  Georgetown,  British  Guiana. 

The  Waverly  Gold  Mines  Co.,  of  Waverly,  N.S.,  has  placed  an 
order  with  the  Royal  Electric  Co.,  of  Montreal,  for  three  of  their 
direct  current  multipolar  generators  to  light  the  Shubenacadie 
and  Waverly  mines. 

The  Robb  Engineering  Co.,  Amherst,  N.S.,  recently  received 
an  order  by  cable  from  their  English  representatives,  Messrs. 
Dick,  Kerr  &  Co.,  for  two  250  horse  power  engines  for  the 
Grimsby  &  Cleethorpes  Electric  Tramways. 

Railway  Motor  Engineering  is  a  new  course  of  instruction 
offered  by  the  International  Correspondence  Schools,  Scranton, 
Pa.  The  course  was  prepared  and  is  being  kept  up  to  date  by 
Eugene  C.  Parham,  superintendent  of  the  Nassau  Division  of  the 
ffrooklin  Rapid  Transit.  It  is  intended  for  operators  and  those 
who  wish  to  become  operators  of  electrical  machinery,  and  con- 
tains practical  instruction  on  the  operation  and  maintenance  of 
electric  cars  and  motors.  As  instruction  is  carried  on  by  mail,  it 
affords  a  means  of  acquiring  valuable  information  without  oblig- 
ing students  to  lose  time  from  work. 


t  The  Canadian  Association  of  Stationary  Engineers,  through 
Mr.  Carscallen,  M.P. P.,  brought  forward  at  the  recent  session  of 
the  Ontario  Legislature  a  bill  providing  for  the  inspection  of 
boilers  and  the  licensing  of  stationary  engineers.  A  special  com- 
mittee was  appointed  to  report  on  the  bill.  This  committee,  while 
approving  to  some  extent  of  the  principle  of  the  bill,  decided  to 
take  no  action,  but  recoinmended  that  steps  be  taken  next  year 
to  have  a  strict  inspection  of  boilers  in  factories. 


I  TELEGRftPH/ TELEPHONE  I 

CHEAPENING  TELEPHONY. 

The  greatest  difficulties  to  be  overcome  in  the  engin- 
eering- of  telephone  systems  are  in  connection  with  the 
intricate  network  of  wires  required.  From  the  house 
ot  every  new  subscriber  two  wires  have  to  be  taken  to 
the  exchange,  and  every  new  wire  considerably  in- 
creases the  risk  of  breakdowns  and  short  circuits. 
English  statistics  show  that  the  time  of  an  averge  con- 
versation is  only  two  and  a  half  minutes,  and  that  the 
average  number  of  calls  is  only  eight  per  day.  Assum- 
ing, then,  that  the  subscriber  is  at  his  instrument 
twenty  minutes  a  day  making  calls,  and  twenty  minutes 
a  day  answering  them,  it  follows  that  his  wires  are  only 
used  for  forty  minutes  out  of  the  fifteen  hours  which  is 
the  general  duration  of  the  daily  service.  The  average 
load  on  telephone  wires  is,  therefore,  only  about  5  per 
cent,  of  their  full  carrying  capacity.  Hence  if  we  could 
make  one  pair  of  wires  serve  for  several  subscribers  we 
could  greatly  cheapen  the  cost  ot  the  service.  In  the 
Electrician  Mr.  West  recently  described  a  system  of 
telephony  he  has  elaborated,  whereby  one  pair  of  wires 
can  be  made  to  several  subscribers.  It  has  been  thor- 
oughly tested  by  the  German  postal  authorities,  and 
Mr.  West  states  that  they  intend  introducing  it  shortly 
into  the  German  public  telephone  service.  In  this 
system  the  subscribers  in  one  group  can  only  ring  up 
the  exchange  one  at  a  time,  the  mere  act  of  taking  the 
telephone  off  the  hook  cutting  out  the  others.  If  there 
are  five  ordinary  subscribers  the  wires  will  be  in  use 
during  a  quarter  of  the  time  the  exchange  is  open,  and 
hence  there  will  be  a  good  deal  of  waiting  ;  but  to  make 
up  for  this  they  will  have  the  benefit  of  a  50  or  60  per 
cent,  reduction  ot  rates.  Even  with  only  three  sub- 
scribers in  a  group  a  reduction  of  30  per  cent,  could  be 
given.  The  West  system  seems  to  us  an  excellent 
method  of  cheapening  the  cost  of  the  telephone  to 
groups  of  subscribers  (preferably  in  the  same  building) 
who  only  use  it  very  occasionally,  as  well  as  doing 
somethitig  towards  reducing  the  multiplication  of  wires. 

SHORT-CIRCUITS. 

The  Bell  Telephone  Company  are  this  year  extending  their 
underground  system  in  Winnipeg. 

The  Bell  Telephone  Company  are  about  to  commence  work  on 
the  building  of  a  long  distance  system  in  Manitoba.  We  under- 
stand that  7,000  poles,  which  will  cover  200  miles  of  the  line,  are 
now  ready.  It  is  understood  that  direct  connection  will  also  be 
made  with  the  I'nited  States. 

Several  important  improvements  have  been  tiiade  in  the  Bell 
Telephone  Exchange  at  Ottawa.  The  bell-ringing  system  has 
given  place  to  automatic  signalling  telephones,  the  interesting 
feature  of  which  is  that  instead  of  ringing  the  bell  as  formally,  the 
snbscriber  has  only  to  put  the  phone  to  his  ear.  The  act  of  re- 
moving it  from  the  hook  flashes  a  signal  lamp  at  central  and  a 
prompt  response  is  made.  When  the  phone  is  replaced  on  the 
hook,  another  signal  is  given  which  notifies  the  central  that  the 
conversation  is  ended. 

Mr.  S.  S.  Dickinson,  superintendent  of  the  Commercial  Cable 
Company  at  Canso,  N.S.,  left  early  in  .April  for  the  island  of 
Fayal,  in  the  Azores,  via  New  York.  His  mission  was  to  arrange 
for  the  reception  of  the  company's  German  cable  which  will  land 
there.  When  completed  the  cable  will  make  a  direct  connection 
between  New  York  and  Germany.  Six  hundred  miles  of  this 
cable  had  just  been  completed  off  the  cost  of  Nova  Scotia,  and 
the  object  was  to  commence  paying  out  the  cable  from  the  Island 
of  Fayal  imtil  a  connection  was  made  with  the  portion  completed 
off  the  Nova  Scotia  shore. 
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SPARKS. 

The  council  of  Sarnia,  Ont.,  has  passed  a  resolution  requesting 
the  Sarnia  Street  Railway  Co.  to  adopt  electricity  as  a  motive 
power. 

The  council  of  Burlington,  Ont.,  is  considering  the  advisability 
of  putting  in  a  municipal  electric  light  plant  or  giving  a  franchise 
to  a  company. 

The  Sarnia  Gas  &  Electric  light  Co.  have  placed  a  contract 
with  the  Goldie  McColloch  Co.,  of  Gait,  for  a  200  h.  p.  engine 
for  their  lighting  plant. 

Mr.  Ernest  S.  Harrison,  electrical  contractor,  of  Winnipeg,  is 
installing  a  new  dynamo  for  the  Keewatin  Lumber  Co.,  and  is  also 
re-arranging  their  lightning  system. 

Several  prominent  business  men  are  promoting  a  scheme  to  es- 
tablish a  large  power  plant  to  supply  the  street  railway,  water 
works  and  private  and  public  lighting  in  Woodstock,  Ont. 

The  town  council  of  St.  Mary's,  Ont.,  has  been  discussing  the 
question  of  taking  over  the  electric  lighting  plant  of  Mr.  L.  H. 
Reesor,  and  of  submitting  a  by-law  to  the  ratepayers  for  the  pur- 
pose. 

The  village  council  of  Canington,  Ont.,  decided  at  a  recent 
meeting  to  engage  an  electrical  engineer  to  value  the  electric 
light  plant,  which  will  probably  be  taken  over  by  the  corpora- 
tion. 

Surveys  have  been  made  to  locate  an  electric  railway  from 
Greenwood  into  the  gold  mines  of  the  Deadwood,  Wellington  and 
Summit  camps,  the  power  to  be  supplied  from  Cascade.  The  pro- 
moters are  the  Greenwood  and  Pheonix  Tramway  Co.,  and 
the  cost  is  estimated  at  $100,000. 

The  dam  across  the  Murray  river,  built  by  the  Labrador  Elec- 
tric and  Pulp  Company,  is  about  completed.  By  the  end  of  June  it 
is  expected  that  the  villages  of  Murray  Bay  and  Pointe  au  Pic, 
Quebec,  will  be   lighted  by  electricity. 

The  Railway  Committee  of  the  Ontario  Legislature  has  thrown 
out  the  bill  of  the  Port  Stanley  Electric  Railway  Co.,  by  which 
power  was  sought  to  increase  the  capital  of  the  company  from  $40,- 
000  to  $240,000  and  to  build  a  line  to  I,ondon. 


The  Hinton  Electric  Company  have  submitted  to  the  city  coun- 
cil of  Victoria,  B.C.,  a  proposition  to  operate  the  city  pumping 
station  by  electricity.  The  cost  was  g^ven  as  822,900,  made  up 
as  follows  :  Engine  and  dynamo,  $9,800  ;  100,000  gallon  elec- 
trically driven  pump,  $7,600  ;  necessary  wire,  line  material,  etc, 
$5,500. 
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THE  FORTHCOMING  CONVENTION. 

The  fire  which  occurred  in  Ottawa  recently  will  not, 
we  understand,  seriously  affect  the  forthcoming 
convention  of  the  Canadian  Electrical  Association,  al- 
though it  will  increase  the  labors  of  the  mem- 
bers of  the  local  committee.  This  committee  is  working 
faithfully  to  make  the  convention  an  unprecedented 
success.  The  committee  on  papers  has  also  been 
performing  its  duties  energetically,  aod  some  excellent 
papers  have  been  secured.  Among  them  is  one  by 
Professor  Owens,  of  McGill  University,  on  "  Utilizing 
the  Available  Central  Station  Capacity  "  ;  another  by 
Mr.  F.  H.  Leonard,  of  Montreal,  on  "  Power  Factor 
as  Affecting  Operation  and  Investment,  with  Special 
Reference  to  Induction  Motors  and  Enclosed  Arc 
Lamps,"  and  another  by  Mr.  O.  Higman,  of  Ottawa, 
on  "  Government  Electric  Standards."  Papers  are 
also  expected  bearing  upon  telephony  and  telegraphy, 
the  operation  of  street  railways,  and  other  interesting 
subjects.  The  date  of  the  convention  is  June  27th, 
28th  and  29th. 

THE  OTTAWA  FIRE. 

The  electrical  companies  in  Ottawa  suffered  heavy  loss  by 
the  recent  fire  which  commenced  in  Hull,  and  which  destroyed 
the  major  portion  of  the  city  of  Hull  and  nearly  two  thousand 
buildings  in  Ottawa.  The  fire  totally  destroyed  the  street  rail- 
way power  house  and  contents,  but  the  new  1200  k.  w.  generator 
direct  connected  to  six  Stillwell-Bierce  horizontal  turbines,  which 
was  installed  recently  in  a  new  power  house,  was  saved  owing  to 
its  being  built  largely  underground.  The  Ottawa  Electric  Co. 
(the  lighting  company)  being  the  result  of  the  amalgamation  of 
three  former  electric  lighting  companies,  had  six  power  houses, 
namely,  one  central  distributing  station  and  five  sub-stations,  one 
of  which  was  a  steam  station,  and  another  was  devoted  to  arc 
light  exclusively.  Four  of  these  sub-stations,  including  the  arc 
light  station,  were  totally  destroyed,  even  the  walls  of  the  build- 
ings being  useless.  The  company  was  left  with  its  central  station 
and  steam  auxiliary.  While  the  arc  light  station  was  burning 
negotiations  were  going  on  for  machinery  for  temporary  use.  We 
understand  that  letters  of  sympathy  were  received  from  the 
principal  electric  lighting  companies  in  Canada,  and  valuable 
services  were  rendered  by  the  Royal  Electric  Light  Co.,  of  Mont- 
real, and  the  Toronto  Electric  Light  Co.  The  company  is  now 
engaged  in  setting  up,  in  a  building  owned  by  Mr.  J.  R.  Booth 
where  some  water  wheels  were  available,  a  temporary  sub-station 
which  will  enable  it  to  carry  on  its  ordinary  service  while  a  new 
plant  is  being  installed.  The  company  is  now  supplying  nearly  all 
its  incandescent  service  and  motor  service.  Three  days  after  the 
fire  150  street  lamps  were  going,  and  if  is  expected  that  bv  the 
loth  inst.  all  the  street  lights  will  be  on. 

The  Street  Railway  Company  did  not  stop  running,  although  the 
service  was  limited  to  some  extent  for  a  few  days.  They  are  now 
running  full  blast. 

It  is  the  intention  of  the  Ottawa  Electric  Co.  to  erect  a  new 
and  strictly  up  to  date  plant. 
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REMOVAL  NOTICE. 
After  May  1st  the  Montreal  office  of  this  publication  was 
removed  to  larger  quarters  in  the  Imperial  Building,  107  St.  James 
street.  Customers  will  always  find  the  office  open  during  business 
hours,  and  visitors  in  Montreal  are  extended  a  cordial  invitation  to 
call  at  the  office,  where  they  will  be  given  every  possible  assistance 
and  furnished  with  requisites  for  answering  correspondence.  The 
telephone  number  is  Main  2299. 


PERSONAL. 

Mr.  Melitz  has  been  engaged  as  electrician  by  the  corpora- 
tion of  Acton,  Ont. 

Mr.  John  E.  Wilson  has  commenced  his  duties  as  inspector  of 
gas  and  electric  light  al  St.  John,  N.B. 

The  management  of  the  Winnipeg  Street  Railway  have  appointed 
Mr.  Albert  Mitchell  as  superintendent  of  the  system,  in  succession 
to  Mr.  H.  J.  Somerset,  who  has  removed  to  Australia. 

Mr.  W.  Y.  Hayes,  manager  of  Bell  Telephone  Company  at 
Windsor,  Ont.,  is  receiving  the  congratulations  of  his  friends  upon 
his  recent  marriage.    The  bride  was  Miss  Harris,  of  London. 

Mr.  C.  H.  Wright,  son  of  Mr.  A.  A.  Wright,  of  Renfrew,  has 
joined  the  engineering  staff  of  the  Canadian  General  Electric 
Company.  Mr.  Wright  has  been  employed  for  the  last  four 
years  on  the  Montreal  Belt  Line  Railway,  and  when  leaving  he 
was  dined  by  his  fellow  employees  and  presented  with  a  diamond 
scarf  pin. 

The  Sydney  Gas  &  Electric  Co.,  Sydney,  C.B.,  is  installing  a 
150  k.w.  "  S.K.C."  two-phase  generator,  purchased  from  the 
Royal  Electric  Co.,  of  Montreal. 

Mr.  John  Carew,  Lindsay,  Ont.,  has  ordered  from  the  Royal 
Electric  Company  a  complete  electric  light  plant  to  light  his  saw 
mill  and  lumber  yards.  The  order  included  a  10  k.w.  multipolar 
generator. 


ENGINEERS,  Firemen,  Machinists,  and  electricians  :  Send  lo  cents  for  new 
44  page  pamphlet,  containing  list  of  questions  asked  by  Examining  Hoard  of 
Engineers.  GEORGE  A.  ZELLER,  Bookseller,  St.  Louis,  Mo.,  U.S..\.  Mention 
Canadian  Elf.ctrical  News. 


A  Practical  Electrician  and  Engineer,  with  nine  years'  experience  with  electric 
light  and  power  plants,  familiar  with  inside  and  outside  wiriitg  for  all  systems,  also 
with  office  work,  desires  a  position  with  an  electric  light  company  as  manager  or 
electrician.  Can  furnish  re  ercnces.  The  right  man  to  build  up  a  plant.  Address, 
B.  W.  E.,  care  Canadian  Electrtcai.  News,  Toronto,  Ont. 


unors  Boi[[«  coiom  m  mmn  wmi 

Lubricating  Oils  and  Greases,  Flue 
Gleaners,  Gotton  Waste,  Pipe  Gouering, 
Asbestos  Goods,  Rubber  Packings, 
Brass  Goods,  Belting  and  Lace  Leather 


We  Buy  the  Best  and  Sell  at  the  Right  Price.  If  Vou  Want 
to  Save  Money  and  Get  Superior  Goods  Write  I's. 

THE  WM.  SUTTON  COMPOUND  CO. 

186  Queen  Street  East  -  -  TORONTO 


CANflDIfllM    EliECTf^ICflb  MEWS 


Victor  Turbines 

OI*E  RATING  13VNA1VIOS 

That  there  are  more  Victor  Turbines  in  use  supplying  power  for 
electric  generators  than  any  other,  is  due  to  the  many  points  of 
superiority  possessed  by  this  Turbine. 

FEATURES  WORTH  REMEMBERING — — 
Hiifh  Speed,  (Jfose  Jief/ti(afion,  Great  Cajmeity 

Ilif/h  Effieieticy,  Perfect  Cylinder  Gate,  Steady  Motion 

RECENT  PLANTS  INSTALLED  :—Lachinc    Rapids    Ily-  I  Electric  Light  &  Power  Co.,  Dolgevillo,  N.Y.;  Honk  Falls  Power 

dratilic  &  Land  Co.,  Montreal,  <Jvii'.,  12,000  h. p.;  Chainbly  Manu-  |  Co.,  EllenviUc,  N.V.;  Hudson  River  Power  Transmission  Co., 

facturing    ilo.,    Montreal,    Que.,   20,000  h.p.;    West  Kootenay  j  Mechanicsvillo,  N.V.;  Cataract  Power  Co.,  Hamilton,  Ont. 

Power  &  Light    Co.,   Rossland,    B.C.,  3,000  h.p.;    Dolgeville  | 


CORRESPONDENCE  SOLICITED. 


The  StilweU=Biercc  iSe  Smith^Vaile  Co. 


DAYTON,  OHIO. 
U.  S.  A 
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PUBLICATIONS. 

"Compound  Engines"  is  the  title  of  a  booklet  of  fifty  pages 
just  issued  by  the  Power  Publishing  Company,  of  New  York.  It 
consists  of  a  series  of  lectures  by  R.  F.  Lowe,  re-printed  from 
the  columns  of  Power. 

The  Fort  Wayne  Electric  Corporation  have  issued  a  booklet 
showing  the  prices  paid  for  electric  lighting  throughout  the  United 
States.  The  arrangement  is  tabular  form,  the  population,  num- 
ber of  lamps,  candle  power,  schedule,  price  per  lamp,  and  cost  of 
fuel,  whether  steam  or  water  power,  being  given. 

The  Gas  Engine  Publishing  Company,  of  Cincinnati,  Ohio, 
have  sent  us  a  copy  of  the  Gas  Engine  Hand-Book,  by  E.  W. 
Roberts,  editor  of  The  Gas  Engine.  From  a  perusal  of  the  book 
we  can  safely  say  that  it  is  a  valuable  work,  containing  no 
descriptive  matter  relating  to  any  particular  engines  unless  the 
engine  is  a  type  in  itself,  as  is  the  case  with  the  Diesel  motor. 
The  author  has  covered  in  the  220  pages  almost' the  entire  sub- 
ject of  the  gas  engine  design,  and  many  of  the  formulas  given 
are  claimed  to  have  not  previously  appeared  in  any  work.  Fifty 
thousand  copies  of  the  first  edition  were  issued. 


SPARKS. 

The  fire  and  water  committee  of  the  Berlin  citv  council  has  been 
empowered  to  advertise  for  tenders  for  street  lighting. 

Local  capitalists  at  Selkirk,  Man.,  have  applied  tor  a  charter 
to  construct  an  electric  railway  and  telegraph  line  from  Winnipeg 
to  that  place. 

The  Baltimore  Railway  and  Coal  Company  is  considering  the 
question  of  developing  the  oil  wells  in  the  vicinity  of  Baltimore, 
Albert  County,  N.  B. 

The  electric  light  plant  at  Cardinal,  Ont.,  was  almost  complete- 
ly destroyed  by  fire  on  April  i8th.  The  fire  broke  out  in  the  Ed- 
wardsburg  starch  works. 

The  Montreal  Star  have  placed  an  order  with  the  Royal  Elec- 
tric Company  for  three  30  li.  p.  motor  Teaser  equipments,  to  be 
direct  connected  to  their  new  printing  presses. 

The  town  of  Yarmouth,  N.S.,  has  just  taken  tenders  on  two 
compound  condensing  steam  engines  of  60  h.p.,  with  two  boilers 
and  fittings,  for  operating  the  plant  at  the  pumping  station. 
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It  is  said  that  the  business  of  the  Still  Motor  Company  in 
Toronto  has  been  purchased  by  British  capitalists. 

The  Royal  Electric  Company,  of  Montreal,  is  installing  an 
electric  light  plant  for  the  Moulthrop  Lumber  Company  in  their 
mills  at  Spanish  River,  Ontario. 

The  Nova  Scotia  Electric  Light  Co.  has  made  a  second  survey 
of  the  source  from  which  it  is  intended  to  derive  electric  powei 
for  the  Annapolis  X'alley.  The  company  is  said  to  be  making 
plans  to  commence  work  at  once. 

The  M  arine  Telephone  Company,  Limited,  of  Letete,  N.B.,  is 
seeking  incorporation,  to  establish  a  telephone  system  between  St. 
George,  Letete,  Fairhaven,  and  other  places.  J.  F.  Catherine 
and  Judson  Matthews,  of  Letete,  are  interested. 

Mr.  W.  B.  Chapman,  who  is  interested  in  the  Demarara  Elec- 
tric Co.,  Georgetown,  British  Guiana,  has  returned  to  Montreal 
after  an  absence  of  five  months.  Mr.  Chapman  states  that  the 
work  upon  the  electric  plant  is  progressing  favorably. 

At  the  last  meeting  of  the  council  of  St.  Louis  du  Mile  End,  a 
suburb  of  Montreal,  the  Royal  Electric  Company  was  given  the 
contract  for  street  lighting  for  the  next  five  years.  Forty-two 
lamps  will  be  used,  and  the  price,  we  understand,  is  Si  15  per  lamp. 

The  forty-first  meeting  of  the  American  Society  of  Mechanical 
Engineers  will  be  held  in  Cincinnati,  Ohio,  commencing  on  May 
15th.  Papers  will  be  read  on  the  following  subjects  :  On  the 
Value  of  a  Horse  Power;  Hot  Water  Heating  from  a  Central 
Station  ;  Systems  of  Efllciency  of  Electrical  Transmission  in 
Factories  and  Mills  ;  Multiple  Cylinder  Engines  :  The  Automobile 
Waggon  for  Heavy  Duly. 

Last  month  the  Ontario  Power  Co.  signed  a  contract  of  agree- 
ment with  the  commissioners  of  the  (^ueen  \'ictoria  .Niagara  Falls 
Park,  and  paid  over  the  some  o(  $300,000  representing  the  renta 
for  two  years.  The  company  received  its  franchise  to  develop 
power  from  the  Niagara  river.  The  Ontario  Power  Co.  will  com- 
pete with  the  power  company  at  Niagara  Falls.  N.V.  It  is  said  to 
be  the  intention  to  commence  development  work  immediately,  the 
inital  development  10  be  from  30,000  lo  60,000  h.  p.  The  pros- 
pect of  transmitting  it  to  Toronto  and  Hamilton  is  reported  to  have 
been  considered.  The  estimated  cost  of  the  projxjsed  work  is 
$2,000,000. 
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METERS 

.  .  .  MANUFACTURED  BY  THE  .  .  . 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmete)'^  manufactured  by  the  Siemens  &  Halske 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  have  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  never  until  to-day  accomplished. 

CANADIAN  AGENTS  m 

MUNDERLOH  &  GO.  -  MONTREAL 

Write  for  Catalogue  and  Discounts. 
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Some  Types  of 

MANHATTAN 

Altepuatin^  Current  Arc  Lamps 


You  are  invited  to  inves- 
tigate our  A.  C.  Series  En- 
closed Arc  System. 


RflCIIICl  Ci 


Style  No.  200. 
D.  B.  Trim.  Brass. 


to  provide  for  any  percentage 
of  circuit. 


Style  No.  202. 
Reflector.  Brass. 


j        Style  No.  252. 
D.  B.  Trim.  Iron. 


At  6.6  amp.  72  volts 
arc  =  430  watts. 

Total  loss  in  lamp=5 
watts. 

Efficiency 

=  99%- 
Power  factor 
complete  cir- 
cuit of  Lamps 
and  Regulat- 
or  =  .89. 


Style  No.  1083. 
C.  G.  Trim,  Iron. 


Manhattan  General  Construction  Co. 


HeadiOffice^  NEWARK,  N.J. 


Canadian  Office:  Temple  BIdg.,  TORONTO,  CAN. 
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SPARKS. 

The  Ottawa  Railway  Co.  intend  building'  new  car  sheds. 

The  Calgary  Water  Power  Co.,  of  Calgary,  N.W.T.,  has  just  in- 
stalled a  new  two-phase  generator. 

The  county  council  of  Colchester,  N.  S.,  will  purchase  a  new 
boiler  for  heating  the  registry  office  and  jail  at  Truro.  y 

The  electric  plant  at  St.  Hyacinthe,  Que.,  was  inundated  by 
water  last  month,  and  for  a  time  the  town  was  in  darkness. 

The  electric  light  plant  at  Digby,  N.  S.,  is  still  owned  by  Major 
Daley,  who  purposes  thoroughly  overhauling  the  system. 

A  committee  of  the  council  of  Bedford,  Que.,  is  obtaining  infor- 
mation as  to  the  cost  of  electric  lighting,  and  it  is  probable  that  a 
civic  plant  will  be  installed  there. 

The  Keewatin  Power  Co.  are  understood  to  have  closed  a  deal 
with  the  owners  of  the  Sultana  mine  to  transmit  power  from  Nor- 
man to  the  mines,  to  operate  the  machinery. 

Incorporation  has  been  granted  to  the  Plessisville  Electric  Co., 
of  Plessisville,  Que.,  to  supply  light,  heat  and  power  throughout 
the  counties  of  Megantic  and  Arthabaska.  Mr.  Francis  Hurtu- 
bise  is  manager  of  the  company. 


The  council  of  Merritton,  Ontario,  recently  employed  the  ser- 
vices of  Mr.  W.  T.  Steward,  E.E.,  of  Toronto,  to  value  the  electric 
light  plant  of  that  place,  as  the  corporation  purposes  purchasing 
the  same  in  the  near  future. 

Incorporation  has  been  granted  to  the  Suderland  Electric  Power 
Co.,  of  Suderland,  Ont.,  with  a  capital  of  Sio,ooo.  The  provis- 
ional directors  are  :  James  McDermott,  J.  B.  Valentine,  Heodrj' 
Baldwin,  James  Doble  and  T.  H.Glendining. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  ele^caJ 
apparatus  is  carried  out  under  the  piece  work  system,  tbey  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  thb  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  The>-  keep  armatures  cf  nearly  all 
makes  of  d>-namos  in  st  ck,  which  they  loan  while  repairs  are  being  made.  T^ieir 
factory  is  so  arranged  that  they  can  ran  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Blain  3149. 


SADLER  &  HA  WORTH 

Manufacturers  of 

OAK-TANNED  LEATHER  BELTING 

ivroNTRE: AL  sLTxa  Toronto 

Orders  addressed  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  that  order  is  received. 

BELTS  MADE  SPECIALLY  FOR  ELECTRIC  POWER  USE. 


ELECTRICAL  STORAGE 

on  new  Lines. 

All  containing  cells  and  e.xcessive  acid  omitted  ; 
Piles  of  any  voltage,  any  capacity,  in  one  unit  ; 
Less  space,  less  weight,  less  price. 


Volta  Electric  Storage  Co. 

HAMILTON.  CANADA. 
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Canadian  General  Electric 

Company's 

FAN  MOTORS 

I900 


Desk  Fans     Wall  Fans 
Ceiling  Fans 

For  Direct  or  Alternating 
Current  Circuits 


The  "C.G.E."  Fan  Motors  have  stood 
the  test  of  many  seasons,  and  results  have 
proven  that  they  are  mechanically  and  elec- 
trically as  nearly  perfect  as  possible.  The 
same  general  standard  of  excellence  will  be 
found  in  them  this  season,  and  we  feel  con- 
fident that  they  will  continue  to  maintain 
their  supremacy  for  durability  and  efficiency. 


i 


Our  price  list  will  be 
ready  for  issue  in  a  few  days. 
Please  write  us  for  discounts. 


CANADIAN  GENERAL  ELECTRIC  CO'Y 

L.I1VIIXEI> 

HFC.'M)  C^KKICK:  FACTORIKS: 

14  and  16  KinQ  Slreet  East  PETER BORO',  ONT. 

TORONTO.  ONT. 

Branch  Offices  : 

MONTREAL  HALIFAX  WINNIPKCI  VANCOUVER  ROSSLAND 
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FIRSTBROOK  BROS. 


TORONTO. 


King  St.  East, 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BL.OGKS 

AND  GKOSS-flRMS. 


WRITE  FOR  PARTICULARS. 


FOR  SALE 


60  K.W.  Westinghouse  1000  V.  Alternating  Generator,  with 
Exciter  ;    both  in  good  condition. 

Electric  Repair  &  Contracting'  Co. 

617-619  Lagauehetiere  Street  -  MONTREAL 


IMPERIAL  PORCELAIN 
HIGH  POTENTIAL 
INSULATORS   


■     ■     I    a  IMPERIAL  PORCELAIN 

Manafactured  by  Imperial  Porcelain  Works. 

These  Insulators  have  been  adopted  exclu<ii\ ely  bv  such  important  Canadian 

Transmission  of  Power  Lines  as  :  West  Kootenay  Power  &  Light  Co..  Bonning- 
ton  Falls  to  Rossland  ;  Cataract  Power  Co.,  of  Hamilton,  Delew  Falls  to 
Hamilton  ;  Chambly  Manufacturing  Co.,  Chambly  to  Montreal :  Light,  Heat 
&  Power  Co.,  of  Lindsay.  Fenelon  Falls  to  Lindsay  :  Town  of  Orillia,  Ragged 
Rapids  to  Orillia,  and  many  others  in  Canada.  United  States,  Mexico  and 
Australia, 


Address  all 

Correspondence 

to-^^^_ 


General  Agent,  7  Arch  Street.  BOSTON.  MASS. 


Scientific  American,  Oct.  14,  1899. 

The  Automobile  Magazine 
has  at  last  come  to  hand  and  is 
the  most  thoroughly  satisfactory 
periodical  which  we  have  seen 
in  any  language  on  the  subject. 
It  is  of  regular  magazine  size  and 
has  1 1 1  pages.  The  quality  of  the 
articles  is  very  high  and  the  il- 
lustrations are  of  the  best.  Every- 
one who  is  at  all  interested  in  the 
automobile  will  find  something  in 
the  new  magazine  which  will  in- 
terest him.  Even  the  social  side  is 
far  from  being  neglected,  as  there 
is  an  article  on  the  recent  floral 
parade  at  Newport  and  on  the 
Automobile  Club  of  France.  The 
Automobile  Index,  which  occupies 
some  nine  pages,  is  exactly  what 
has  been  needed.  On  the  whole 
the  magazine  is  a  most  satisfac- 
tory one. 


SUBSCRIBE  TO 


i 


31  State  Street, 

NEW  YORK. 

$3.00  ft  YEftR. 


N.  Y.  Evening  Post,  Oct.  9.  1899. 

The  new  illustrated  AlTOMC*- 
BILE  Mag.\ZINE  (New  York  :  I". 
S.  Industrial  Publishing  Co.)  ha> 
a  very  attractive  appearance,  and 
is  so  varied  in  contents,  without 
undue  padding,  that  one  wonders 
how  the  editor  can  fill  his  page^ 
hereafter.  Still,  the  list  on  page 
loi  shows  that  there  is  a  consider- 
able "foreign  automobile  press;' 
and  what  foreigners  can  do  in  the 
way  of  furnishing  "  copy"  to  the 
printer,  .Americans  can.  The  so- 
ciety feature  of  the  new  vehicle  is 
brought  to  the  front  with  news 
from  the  Newport  festival — the 
driver,  bv  the  way.  not  always 
sitting  on  the  left.  There  are 
compel  enl  -seeming  book  reviews, 
and  some  concessions  are  made  to 
the  general  reader  in  comicalities 
of  pencil  and  verse.  The  maga- 
zine seems  free  from  bias. 


Please  mention  the  Electrical  News  when  corresponding  with  advertisers. 


NEW 

CATECHISM 
OF 

ELECTRICITY 
A 

PRACTICAL 
TREATISE 

PRICE 
$2.00 


FOR  ENGINEERS 

AND  DYNAMO  TENDERS 

Engineers  desiring  a  practical  book  on  cver>- day  electrical  practice  « ill  ■■  -^^         i  -   >  all 

requirements,  as  it  treats  fully  upon  Dynamos,  Motors.  Wiring.  Klectric  1 
trie  Batl-ries,  Telephones,  Electric  Elevators^  Pumps  and  Kail«'a\-s-  It 

of  Electrical  Words  and  Terms.    The  volume  is  bound  in  handy  pocket  K-  c  :  .     <  ■  ^  i 

edges  and  gold  titles.    It  has  550  pages  of  up-to-date  information,  and  is  fully  illustrated  »nh  JKK" 

cuts. 

This  work  will  be  sent  postpaid  upon  receipt  of  $3.  ?o  to  any  address  in  *ny  part  of  the  world.  To  the 
patrons  of  the  Electrical  News  it  will  be  supplied,  if  desired,  on  easy  terms  of  payment,  i.  ft.,  $i.oc 
with  order  and  $1. 00  in  30  days  Send  remittance  by  Post  Office  or  tx press  Money  Ories-.  Bonk 
will  be  sent  on  first  payment. 

f^P&GlflL  PKOPOe.lTION 


CATALOGUE 
SENT 
UPOlf 
KKQUKST. 


SEND  ORDERS  TO 


THr^O.  flrL)DE.L  &  CO. 


PUBLISHERS 
63  Fifth  Avenue  (corner  13th  Street) 


NEW  YORK 


THEO.  AUDEL  d  CO.. 

New  Yotk  City  : 
Send  me.  postpaid.  "Hawkin  s  Mew  Catpckism  »f 

Electricity. " 

Enclosed  find  One  Dollar  to  coi  er  first  paunient  If 
the  book  proves  as  adi  eitiscd,  I  hereby  ogree  to  Mfid 
you  the  remaining  dollar  within  30  d.iys. 

Name 

Address 
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III. 


JOHN  STARR,  SON  &  CO.,  Limited. 
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THE  LINDSAY  LIGHT,  HEAT  AND  POWER 
,  COMPANY. 


Opening;  of  Their  Electrical  Transmission  Plant. 

A  representative  of  the  Electrical  News  journeyed 
to  Lindsay  on  Thursday,  May  31st,  to  witness  the  form- 
al opening  of  the  new  power  plant  of  the  Lindsay,  Light, 
Heat  and  Power  Company.  Almost  every  Canadian 
was  enjoying  a  holiday,  in   recognition  of  the  news  of 


5- 

petition,  and  another  company  was  formed  and  con- 
tinued to  exist  for  some  years.  Mr.  Reesor  was  joined 
by  Messrs.  Wm.  Needier  and  Thos.  Sadler,  two  promi- 
nent business  men  of  the  town,  and  the  outcome 
of  this  amalgamation  of  capital  was  the  incorpora- 
tion of  the  Light,  Heat  and  Power  Company,  of 
Lindsay,  Limited,  with  a  capital  of  $125,000,  and  the 
purchase  of  the  competing  electric  and  gas  plants. 
Mr.  Wm.  Needier  is  president  of  the  company,  Mr. 
Thos.  Sadler  vice-president,   and   Mr.   B.    F.  Reesor 
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the  surrender  of  Pretoria,  and  at  two  o'clock  in  the 
afternoon  upwards  of  one  hundred  and  fifty  persons 
got  on  board  the  steamer  Crandfella,  provided  by  the 
company,  which  carried  them  from  Lindsay  to  Fenelon 
Falls,  where  the  power  plant  is  located.  The  sail  up 
the  picturesque  Scugog  river  was  most  enjoyable. 
Music  was  furnished  by  an  orchestra. 

At  Fenelon  Falls  about  an  hour  was  spent  in  inspect- 
ing the  falls  and  power  house.  In  the  absence  of 
the  president,  Mr.  Wm.  Needier,  the  machinery  was 
set  in  motion  by  the  vice-president,  Mr.  Thos.  Sadler, 
and  its  operation  explained  by  Mr.  C.  H.  Mitchell, 
engineer  in  charge  of  the  hydraulic  work.  On  the  re- 
turn trip  the  party  reached  Lindsay  about  S  p.  m. 

ORIGIN  OE  THE  COMPANY. 

Some  years  ago  Mr.  B.  F.  Reesor,  then  one  of  the 
inembers  of  the  Newmarket  Electric  Light  Company, 
recognizing  that  electricity  was  but  in  its  infancy,  de- 
cided to  install  an  electric  light  plant  in  the  town  of 
Lindsay.  This  being  accomplished,  he  was  given  the 
contract  for  street  lighting.     His  success  induced  com- 


managing-director  and  secretary.  For  some  time 
the  company  had  been  giving  some  consideration 
to  the  question  of  transmitting  power  from  Fenelon 
Falls,  and  a  demand  for  increased  power,  together, 
perhaps,  with  rumors  of  competition  frotn  a  new  com- 
pany, resulted  in  the  decision  of  the  directors  to  under- 
take the  development  of  the  water  power  at  that  place. 

Early  in  the  spring  of  1S9C),  the  company  purchased 
the  water  power  from  the  Smith  estate,  or,  more  cor- 
rectly speaking,  secured  a  franchise  to  utilize  1,100 
horse  power.  As  the  townships  of  Ops  and  l-'enelon 
had  granted  a  pole-line  franchise  to  another  party,  the 
Lindsay,  Light,  Heat  .ind  Power  Company  applied  to 
and  secured  from  the  Grand  Trunk  Railway  permission 
to  use  their  right  of  way  between  Lindsay  and  I'^enelon 
Falls.  The  work  of  development  was  commenced  in 
July  of  last  year. 

HYDRAULIC  DEVELOPMENT. 

The  hydraulic  division  of  the  power  plant  is  quite 
simple  and  compact.  The  falls  at  I'enelon,  situated  on 
the  (lull  river,  are  about  fifteen  feet  in   height,  and  a 
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short  distance  above  the  Government  maintains  a 
wooden  dam  for  the  purposes  of  the  Trent  Valley  canal 
system,  two  locks  of  which  are  at  this  point,  thus  form- 
ing a  beautiful  sheet  of  water  called  Balsam  Lake.  This 
dam  and  the  tails  provide  a  total  nominal  head  of  24  feet. 
The  water  is  drawn  off  the  upper  level  through  a  head 
race  on  the  west  side  of  the  dam,  and  is  led  to  the 


Fig.  2. — Generator  and  Exciter. 

power  house,  which  is  situated  immediately  below  the 
falls.  The  head  race  is  substantially  built  in  rock,  the 
river  side  being  formed  by  a  heavy  concrete  retaining 
wall,  the  short  side  cut  in  rock,  and  the  whole  being 
about  150  feet  in  length.  The  head  gates  consist  of  a 
set  of  heavy  stop  logs  with  convenient  raising  devices, 
and  the  minimum  section  of  race  is  10  by  26  feet. 
Racks  and  seats  for  lower  stop  logs  are  provided  at  the 
piers  and  head  wall  in  the  north  side  of  the  power 
house,  the  steel  flumes  leading  directly  from  the  race  at 
this  point. 

THE  POWER  HOUSE. 

The  power  house  occupies  the  site  of  the  old  Smith 
saw  mill,  in  fact,  it  was  built  up  inside  of  the  mill, 
the  latter  being  torn  down  afterwards.  The  build- 
ing is  37  X  52  feet  inside,  and  all  available  space  is 
occupied,  as  the  location  is  cramped  owing  to  the  rocky 
bank  of  the  river.  A  splendid  view  of  the  power  house 
and  falls  is  shown  on  the  previous  page.  The  power 
house  is  of  plain  but  substantial  construction,  built  of 
brick  with  stone  foundation,  and  consists  of  two  floors, 
the  lower  one  containing  the  hydraulic  machinery  and 
generators,  the  upper  having  the  lighter  equipment, 
such  as  high  potential  switchboard,  transformers, 
blower,  stores,  offices,  etc.,  access  to  which  is  had 
directly  from  the  bank  level  above  the  falls. 

The  head  wall  of  the  forebay,  with  its  piers,  forms 
the  upper  foundation  wall  of  the  building,  and  through 
this  the  three  flumes  lead  the  water  to  the  wheels. 
Two  of  these  are  1 1  feet  in  diameter  and  the  third  is  4 
feet  in  diameter.  The  large  flume  next  the  river  and 
the  small  one  are  already  in  use,  the  other  large  flume 
not  being  yet  completed,  but  it  will  be  used  when 
future  extension  is  made. 

The  hydraulic  plant  already  in  operation  consists  of 
a  pair  of  40-inch  Samson  turbines,  of  the  LefTel  type, 
for  the  generator,   and  a   20-inch  turbine  of  the  same 


make  for  the  exciter.     The  turbines  were  mauufactured 
by  the  William  Hamilton   Manufacturing  Company,  of 
Peterboro,  Ont.    The  pair  of  power  turbines  are  con- 
nected with  the  generator  by  a  7-inch  horizontal  shaft, 
and  will  generate  together  upwards  of  650  horse  power 
under  a  head  of  24  feet,  using  about  300  cubic  feet  of 
water  per  second,   and  running  at  200  r.  p.  m.  The 
small  wheel  to  run  the  exciter 
will  develop  about  60  h.  p.,  only 
about  half  of  which  will  be  used 
by  the  exciter.    The  company  are, 
therefore,  using  less  than  one-half 
of  the  water  to  which  ihey  are 
entitled  by  their  franchise.  At 
present  the  water  wheel  gover- 
nor is  not  installed,  but  it  is  the 
intention  to  put  in  a  high-class 
governor  at  an  early  date.  The 
discharge  of  the  water  from  the 
wheels  is  into  a  tail  race  cut  into 
the  rock  below  the  falls,  by  which 
it  enters  the  swift  waters  of  the 
river,  thus  flowing  rapidly  away, 
a  feature  which  is  very  important. 
Another  promising  feature  ot  this 
plant  is  the  absence  of  the  form- 
ation of  anchor  ice,  as  the  con- 
ditions for  such  cannot  arise  in 
the  head  race  or  in  Balsam  Lake 
above. 

The  intention  of  the  company  is  to  duplicate  the 
present  power  plant  as  soon  as  the  demand  for  power 
makes  it  advisable  to  do  so.  There  is  ample  provision 
made  tor  this  in  the  power  house  and  general  works, 
and  the  water  privileges  of  the  company  and  con- 
sequent power  obtainable  are  quite  suflicienl  for  a 
total  output  of  some  1,000  h.  p. 

ELECTRICAL  EQUIPMENT. 

The  generator  building,  as  it  stands  at  present,  con- 
tains but  one  of  the  two  direct  connected  generators 
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which  it  is  proposed  shall  form  the  ultimate  equipment 
of  the  plant.  This  machine  is  a  40c«  kilowatt,  550  volt, 
three-phase  revolving  armature  generator  of  the  Can- 
adian General  Klectric  Company's  standard  design, 
driven  at  200  revolutions  per  minute  by  the  wheels  des- 
cribed above,  to  the  shaft  of  which  it  is  directly  coupled 
without  any  insulating  device.     The  field  frame  is  cast 
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round  laminated  internally  projecting  fields,  36  in 
number,  thus  giving  a  frequency  of  60  p.  p.  s. 

The  exciter  consists  of  one  20  k.  w.,  125  volt,  form 
"H"  generator,  running  at  385  revolutions  per  minute, 
being  directly  connected  to  its  wheel  shaft  similarly  to 
the  alternator.  This  method  of  connecting  the  exciter 
to  a  separate  wheel  is  a  comparatively  new  feature  in 
engineering  practice,  possessing  many  valuable  features 


Fig.  4. — Step-Up  Transformers  in  Power  House. 


over  the  usual  method  of  belting  from  the  generator 
shaft,  and  one  the  success  of  which  will  be  watch- 
ed with  some  interest.  The  exciter  has  capacity  for 
exciting  four  machines  similar  to  the  one  now  in 
use,  so  that  when  the  present  equipment  is  doubled 
there  will  still  be  a  large  reserve  of  exciting  power. 
A  view  of  the  generator  and  exciter  is  shown  in 
Fig.  2. 

The  low  tension  switch-board,  as  shown  in  Fig.  3,  is 
placed  directly  in  front  of  the  generators,  so  that  the 
attendant  has  everything  in  plain  view  and  within  easy 
reach  without  having  to  move  from  the  board.  The 
board  is  of  polished  blue  Vermont  marble.  Each  panel, 
of  which  there  are  three  at  present  installed,  is  in  one 
piece,  80  inches  high  and  30  inches  wide,  this  size  en- 
abling a  very  pleasing  and  symmetrical  distribution  of 
the  apparatus  contained.  There  is  mounted  on  the 
boards  the  usual  equipment  of  instruments  and  switches, 
the  former  of  the  Inclined  Coil  type,  finished  in  black  ox- 
ide, the  latter  being  single-pole  and  quick-break  for  the 
heavier  currents  and  of  the  ordinary  double  pole  type 
for  the  smaller  circuits.  The  three  panels  as  installed 
control  the  generator,  the  exciter  and  the  low  tension 
side  of  the  step-up  transformers.  When  the  capacity 
of  the  plant  is  increased  three  more  panels  will  be  add- 
ed, one  each  with  the  additional  machine  and  exciter, 
and  one  for  the  synchronizing  instruments  and  parallel- 
ing switches  which  will  then  be  necessary.  The  low 
tension  transformer  switches  are  arranged  so  that  any 
one  of  the  three  transformers  can  be  instantly  cut  out 
of  service  without  in  the  least  affecting  the  operation  of 
the  system  ;  thus  even  should  they  be  supplying  a  24- 
hour  service  they  can  be  regularly  inspected  and  clean- 
ed without  danger  to  the  attendant.  Provision  is  also 
made  on  the  board  so  that  when  the  plant  is  increased 
either  machine  can  be  run  separately  on  either  set  of 
transformers  or  all  can  be  run  in  parallel. 

All  the  low  tension  wiring  is  carried  under-ground  in 
conduits  placed  in  the  cement  floor  and  covered  by  iron 
checker  plate,  this  keeping  all  leads  out  of  the  way  and 
free  from  liability  to  damage,  at  the  same  time  giving 


facilities  for  inspection  not  excelled  by  overhead  open 
work. 

The  three  step-up  transformers  (Fig.4)  are  rated  at  135 
k.  w.  each  and  give  a  pressure  of  1 1,600  volts  to  the  line. 
They  are  of  the  Canadian  General  Electric  Company's 
standard  air  blast  type,  the  primary  and  secondary 
windings  being  so  arranged  with  ventilating  blocks 
between  that  a  very  large  radiating  service  is  presented 
to  the  air  blast  provided  by  the  blower,  and  thus  the 
weight  and  floor  space  are  both  kept  within  very  mod- 
erate limits;  they  run  very  cool  under  even  heavy  over- 
loads, and  the  efficiency  is  high. 

The  blower  is  of  the  Buffalo  Forge  Co.  's  standard  low 
pressure  type,  50  inches  in  diameter,  and,  like  the  exciter, 
is  capable  of  delivering  about  four  times  its  present  out- 
put. It  is  driven  by  a  two  horse-power  500  volt  induc- 
tion motor,  placed  on  the  floor  level.  The  blower 
stands  on  top  of  the  air  chamber  similarly  to  the  trans- 
formers, the  discharge  being  down  into  the  air  chamber, 
which  is  of  ample  dimensions  to  allow  the  transformers 
being  inspected  and  cleaned  without  difficulty. 

The  high  tension  panels,  two  in  number,  are  placed 
close  to  the  transformers,  in  order  to  keep  down  the 
amount  of  high  tension  wiring  necessary.  One  contains 
six  s.  p.  snap  break  switches,  separated  by  marble 
barriers  and  controlling  the  transformer  primaries, 
being  connected  so  that  any  transformer  can  be  cut  off 
the  line  instantly  if  necessary.  The  other  panel  contains 
ground  detectors  of  the  astatic  type,  which  are  perma- 
nently connected  to  the  line,  and  thus  give  a  continu- 
ous indication  of  the  state  of  its  insulation.  The  high 
potential  board  is  shown  in  Fig.  5. 

The  lines  from  the  high  tension  panel  ascend  vertically 
to  a  wire  cupola  placed  in  the  centre  of  the  roof,  going 
through  its  walls  in  heavy  porcelain  tubes  to  a  cross  arm 
bolted  to  the  wall,  and  from  there  directly  to  the  first 
pole.    The  eaves  of  the  cupola  are  extended  so  as  to 
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thoroughly  protect  the  lines  from  any  wet  or  dirt  and 
the  point  where  they  pass  through  its  walls.  This 
cupola  also  contains  the  lightning  arresters,  of  the 
Wirt  type,  one  for  each  line,  each  consisting  of  a 
number  of  2,000  volt  arresters  connected  in  series. 

TIIH   POLE  LINIi. 

The  transmission  line,  fourteen  miles  in  length,  runs 
from  the  power  house  for  about  three-quarters  of  a  mile 
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over  private  right  of  way  until  it  strii^es  the  Grand 
Trunk  track  running  from  Haliburton  to  Lindsay, 
which  it  then  follows  to  within  half  a  mile  of  the  Lind- 
say town  limits,  there  leaving  the  track  and  running 
directly  south  on  Main  street  to  the  sub-station. 
It  consists  of  three  No.  4  B.  &  S.  copper  wires,  bare, 
except  for  the  small  part  inside  the  corporation  limits, 
which  latter  is  weatherproof.    The  wire  was  supplied  by 


Fig.  6. — Step-Down  Transformers  in  Sub-Station. 

the  Dominion  Wire  Company,  of  Montreal.  The  line 
is  supported  throughout  by  No.  i  Imperial  porcelain 
insulators,  triple-petticoated  and  tested  to  20,000 
volts.  The  pins  are  locust,  the  cross-arms  being 
of  4x5  tamarack  and  double  braced.  The  three  wires 
are  at  present  supported  on  one  arm,  though  when  the 
second  line  is  strung  they  will  be  arranged  so  as  to 
provide  against  any  chance  of  voltage  disturbance  from 
mutual  inductance  of  the  two  circuits  ;  it  was  not  con- 
sidered necessary  to  transpose  the  three  wires  now  in 
use. 

Below  the  transmission  line  is  a  telephone  line,  run 
on  a  standard  two-pin  arm,  with  the  usual  glass  insul- 
ators placed  three  feet  below  the  main  line  and  trans- 
posed every  fifth  pole.  The  wire  is  No.  12  I.W.G.  gal- 
vanized iron.  No  difficulty  whatever  has  been  exper- 
ienced from  induction  troubles,  the  service  being  per- 
fect, independent  of  the  load  on  the  main  line. 

The  poles  are  of  cedar,  set  56  to  the  mile,  varying 
from  35  to  50  feet  in  height,  so  as  to  n.ake  the  line  as 
level  as  possible.  For  the  greater  part  of  the  distance 
no  difficulty  was  experienced  in  setting  them,  as  the 
ground  is  clean,  though  a  little  blasting  was  necessary 
on  account  of  rock  *"ound  near  the  Falls,  and  when 
crossing  swamp  the  poles  are  for  some  4000  feet  support- 
ed by  piles,  to  which  they  are  bolted,  some  special  device 
of  this  character  being  rendered  necessary  by  the  water 
which  at  this  point  covers  the  ground  for  the  greater 
part  of  the  year. 

In  addition  to  the  lightning  protection  provided  in 
both  stations,  a  barb  wire  line  runs  over  the  full  length 
of  the  transmission,  fastened  securely  to  the  lop  of  each 
pole  and  grounded  at  every  third.  This,  it  is  expected, 
will  take  the  majority  of  the  discharges  occurring  near 
the  line. 

THi;  SUB-STATION. 

The  Lindsay  Light,  Heat  and  Power  Company,  be- 
fore the  installation  of  the  new  plant,  ran  two  steam 


driven  stations,  and  one  of  these  has  been  changed  to 
accommodate  the  new  apparatus  and  is  used  as  a  sub- 
station. It  contains  a  high  tension  panel  similar  to 
that  of  the  power  house  controlling  the  primaries  of  the 
three  oil-cooled  135  k.  w.  step-down  transformers,  giv- 
ing a  secondary  voltage,  which  is  varied,  according  to 
the  load,  from  1,050  to  1,150  volts,  at  which  pressure 
the  current  is  distributed  to  the  lights  and  motors 
throughout  the  town.  ' 

Like  the  power  house,  all  the  sub-station  low  tension 
wiring  is  run  in  conduits  under  the  floor,  which  is 
cement.  The  low  tension  switchboard  consists  of  four 
polished  marble  panels,  one  similar  to  that  in  the  power 
house,  controlling  the  1,040  volt  side  of  the  transform- 
ers, one  containing  the  ammeters,  voltmeters  and 
ground  detectors,  and  the  remaining  two  containing 
switches  controlling  the  various  circuits  throughout  the 
town,  these  being  arranged  so  that  three  phase  or 
single  phase  distribution  can  be  made  as  desired. 

Power  is  now-  being  supplied  for  lighting  and  power 
purposes  in  the  town  of  Lindsay,  and  it  is  said  that  the 
current  is  steadier  and  more  satisfactory  than  when  the 
steam  plant  was  in  use.  The  company  at  present  have 
the  contract  for  lighting  the  streets  of  the  town.  They 
are  also  supplying  a  number  of  commercial  lights  and 
a  quantify  of  power  tor  grain  elevators,  refrigerating 
machines,  printing  presses,  and  other  service.  Their 
present  lighting  business  consists  of  7,cxx>  incandescent 
lights  of  16  c.  p.  and  60  arc  lights  of  60  c.  p.  It  is  said 
that  in  proportion  to  its  population,  the  town  of  Lind- 
say uses  more  electric  current  than  anv  other  town  in 
Canada. 

-All  the  electrical  apparatus  was  furnished  and  install- 
ed by  the  Canadian  General  Electric  Company,  the  ex- 
pert work  being  done  by  Mr.  Davies.  of  Toronto,  and 
Mr.  Smallpiece,  of  Peterborough.  Mr.  C.  H.  Mitchell, 
C.E.,  of  Niagara  Falls,  Ont.,  had  entire  charge  of  the 
power  development,  which  reflects  great  credit  upon 
him.  The  power  house  and  pole  line  construction  was 
carried  out  by  the  Lindsay,  Light,  Heat  and  Power 
Company,  under  the  superintendence  cf  Mr.  B.  F.  Rees- 
or,  assisted  by  his  son,  Mr.  W.iltcr  ReeM-ir.    The  siic- 
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cessful  operation  of  the  plant  must  he  a  source  of  grati- 
fication to  all  concerned. 

THE  n.wgt  ET. 

In  the  evening  a  banquet  was  served  by  the  Lindsay 
Company  in  a  large  hall  in  the  town,  which  was  prettily 
decorated  for  the  occasion  with  flags  and  bunting. 
Probably  200  persons  were  present.  The  menu  card  was 
enclosed  in  a  neat  khaki  cover  and  contained  a  list  of 
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good  things  sufficient  to  satisfy  the  most  exacting 
appetite. 

The  chair  was  occupied  by  Mr.  J.  D.  Flavelie,  presi- 
dent of  the  Lindsay  Board  of  Trade,  and  the  vice-chair 
by  Mr.  B.  F.  Reesor.  Letters  and  telegrams  of  regret 
at  their  inability  to  attend  were  read  from  a  number  of 
distinguished  personages,  including  Mr.  Frederick 
Nichols,  general  manager  of  the  Canadian  General 
Electric  Company,  who  was  represented  by  his  assist- 
ant, Mr.  Geo.  Watts.  The  toast  list  included  :  "The 
Queen";  "Our  Manufacturing  and  Commercial  In- 
terests"; "  Our  Municipal  Institutions";  "Electrical 
Enterprise";  "The  Bench  and  the  Professions,"  and 
"  The  Press,"  all  of  which  were  fittingly  responded  to. 
A  noticeable  feature  of  the  speeches  was  the  unanimity 
in  commending  the  directors  of  the  Lindsay  Light,  Heat 
and  Power  Company  for  their  energy  and  business 
acumen  in  carrying  to  completion  the  enterprise  which 
was  responsible  for  the  occasion.  In  responding  to  the 
toast  of  "  Electrical  Enterprise,"  Mr.  C.  H.  Mitchell 
pointed  out  that  the  first  stone  of  the  undertaking  had 
been  turned  within  the  last  eight  months,  while  at  the 


Mr.  B.  F.  Reesor. 


great  Niagara  Falls  the  people  had  been  waiting  for  the 
development  of  the  power  there  for  as  many  years.  He 
said  that  all  present  might  not  be  aware  that  the  electric 
lights  and  fans  in  the  hall  were  being  supplied  by  cur- 
rent generated  at  Fenelon  Falls.  He  believed  that 
the  development  of  water  powers  for  the  generation  of 
electricity  would  result  in  the  greater  development  of 
the  mines  near  the  town.  He  was  certain  that  in  the 
near  future  mining  by  electricity  would  be  proven  to  be 
a  practical  success,  as  well  as  a  laboratory  success 
which  it  now  is.  After  the  disposal  of  the  above  toasts 
the  company  were  asked  to  drink  the  health  of  the 
Lindsay  Light,  Heat  and  Power  Company.  This 
brought  responses  from  Messrs.  Sadler,  Reesor  and 
Stewart,  and  the  evening  closed  with  the  singing  of  the 
National  Anthem. 

MK.  H.  V.  REESOR. 

Mr.  B.  F.  Reesor,  managing  director  of  the  Lindsay 
Light,  Heat  and  Power  Company,  a  portrait  of  wliorn 
is  here  shown,  first  launched  into  the  electrical  business 
in  the  year  1886,  when  he  installed  an  arc  lighting  plant 
in  the  town  of  Newmarket,  Ont.  At  that  time  very  few 
towns  in  Canada  could  boast  of  havitig  their  streets  and 


places  of  business  lighted  by  electricity.  But  Mr.  Rees- 
or was  confident  that  electricity  was  the  coming  light. 
After  successfully  operating  the  Newmarket  plant  for  a 
few  years,  he  cast  about  for  a  larger  field  of  operation, 
and  finally  decided  to  locate  in  the  enterprising  and 
promising  town  of  Lindsay,  where  a  favorable  opening 
seemed  to  present  itself.  Notwithstanding  that  a  gas 
plant  of  considerable  dimensions  was  already  in  oper- 
ation there,  the  reception  given  to  the  electric  light  was 
such  that  in  a  very  short  time  his  most  sanguine  ex- 
pectations promised  to  be  realized.  The  capacity  of  his 
electrical  plant  was  speedily  taxed  to  the  utmost,  neces- 
sitating the  insallation  of  a  duplicate  plant.  In  less  than 
two  years  after  this  increase  his  business  expanded  to 
such  an  extent  that  he  was  once  more  compelled  to  en- 
large. About  this  time  an  opposition  electric  plant 
was  installed  in  the  town,  and  the  two  concerns  were 
operated  with  considerable  vigor  and  varying  profits 
until  July,  1895,  when,  as  stated  elsewhere,  a  joint 
stock  company  was  formed  and  the  opposition  electric 
and  gas  plants  absorbed  by  Mr.  Reesor's  company. 

The  completion  of  the  long  distance  plant  of  the 
Lindsay  Light,  Heat  and  Power  Company,  one  of  the 
finest  in  Ontario,  is  but  another  indication  of  the  pro- 
gressive policy  characteristic  of  Mr.  Reesor.  In  him 
the  company  have  a  manager  whose  business  ability, 
coupled  with  his  extended  experience  in  electrical  mat- 
ters, are  sufficient  to  ensure  the  commercial  success  of 
the  new  plant. 


THE  USE  OF  ACCUMULATORS. 

Montreal,  May  26,  1900. 

Edit  r  Eleltkicai.  Nkws  : 

Dear  Sir, — In  your  April  issue  you  make  an  editorial  plea  for 
accumulators.  It  is  my  purpose  to  point  out  a  few  reasons  why 
they  are  not  in  more  general  use  in  Canada  : 

ist.  Prime  cost,  the  accumulator  plant  generally  equalling  in 
expense  the  engine,  dynamo  and  wiring,  after  adding  duty  and 
freight.  Considering  the  materials  used  in  the  construction  of 
accumulators,  there  does  not  appear  to  be  any  valid  reason  why 
this  should  be,  except  we  place  it  to  patents  acquired,  litigation, 
and  high  running  expenses  of  some  of  the  manufacturing  com- 
panies. 

2nd.  The  number  of  alternating  plants  in  use  in  Canada,  accum- 
ulators furnishing  as  they  do  direct  current,  could  not  be  used 
wilh  transformers. 

3rd.  Accumulators,  unless  they  receive  ( not  ordinary  but )  skilled 
attention,  are  the  most  unmitigated  nuisance  known  to  the  elec- 
trical fraternity,  and  unfortimately  seven  times  out  of  ten  they  do 
not  get  that  attention. 

One  other  objection,  which  it  is  unnecessary  to  classify,  may 
prove  of  interest.  A  certain  large  and  wealthy  public  institution 
in  Canada,  any  one  of  whose  directorate  could  buy  up,  "  lock, 
stock  and  barrel,"  a  fair-sized  electrical  manufacturing  business 
without  emptying  his  pocket  to  any  extent,  received  the  following 
terms  and  a  quotation  on  accumulators,  which  they  were  desirous 
of  trying  :  "50%  with  order,  25%  on  shipment,  balance  three  days 
after  receipt  of  goods  !  "  This  was  from  the  United  States;  need- 
less to  say  it  was  refused.    Moral  —  Huy  in  Canada. 

Yours  truly, 

"  Anti-Acc  i'Mui.ator." 


The  Chambly  Water  &  Power  Coinpany  will,  it  is  said,  ma- 
terially increase  their  power  plant  at  Chambly,  and  also  develop 
another  power  of  some  30,000  horse  power.  When  the  proposed 
improvements  are  completed,  the  company  expect  to  have  30,000 
horse  power  fully  developed. 

The  United  Electric  Company,  Limited,  of  Toronto,  are  working 
tlu'ir  factory  day  and  night.  One  large  contract  which  they  have 
to  complete  in  the  near  future  is  for  Messrs.  Lever  Bros.,  Limited, 
for  their  Sunlight  soap  works  novv  bt;ing  constructed  in  Toronto. 
This  contract  comprises  a  200  h.  p.  generator  and  some  15 
specially  designed  cast  stee!  iron-clad  dust  proof  motors,  to  meet 
the  reiiuiremenls  of  the  maiiulaclure  of  their  products. 
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Ix  consequence  of  the  recent  disastrous 
Canadian  Electrical  c  ^    r\  t  •     ,     ,  . 

Association.       """^          Ottawa,   where    it  had  been 

arranged  to  hold  the  annual  conven- 
tion of  the  Canadian  Electrical  Association,  it  has  been 
deemed  advisable  to  postpone  the  meeting  until  Septem- 
ber. A  notification  to  this  effect  has  been  sent  to  the 
members.  The  place  and  exact  date  for  the  Conven- 
tion have  not  as  yet  been  fixed, but  will  be  decided  upon 
at  an  early  date,  when  announcement  of  the  same  will 
be  made. 


Tne  Responsibilities      PECL  LiAR  action  has  been  brought  by 
of  Telephone       George  C.  Stone  and  wife,  of  Onio,  in 
Companies.  United  States  Court  at  Savanah 

against  the  Southern  Bell  Telephone  Co.  The  plain- 
tiffs owned  a  winter  residence  at  Thomasvilie.  At 
about  two  o'clock  one  morning  they  discovered  that 
their  home  was  on  fire  and  undertook  to  call  the  fire 
department  through  the  telephone,  but  could  not  get  a 
response  from  the  central  office.  Thinking  it  possible 
that  their  own  telephone  might  be  out  of  order,  they 
went  to  their  neighbors,  but  with  the  same  result. 
Time  was  wasted  in  this  way,  and  the  fire  obtained  such 
headway  that,  when  the  fire  department  was  finally 
communicated  with  through  a  messenger,  it  was  im- 
possible to  put  out  the  llames,  whereas,  had  it  arrived 
promptly,  it  is  claimed  the  fire  could  have  easily  been 
extinguished  before  any  material  damage  had  been  done. 
The  plaintiffs  state  that  they  were  subscribers  to  the 
telephone  company,  as  was  also  the  Thomasvilie  fire 
department,  and  that  it  was  the  business  of  the  company 
to  furnish  to  each  of  its  subscribers  means  of  communi- 
cation with  all  the  others  by  means  of  the  telephone  at 
all  hours  of  the  day  and  night.  Hence  they  claim 
damages  from  the  company  in  the  sum  of  $26,000,  the 
value  of  their  property.  If  claims  of  this  nature  are 
allowed  by  the  courts  the  telephone  companies  will  find 
it  necessary  to  revise  the  terms  of  their  agreements  or 
go  out  ol  business. 


The  National  Blec-  '^"'^  twenty-third  annual  convention  of 
trie  Light  As-     the  above  association  held  at  Chicago 
socia  ion.  May  26th,  27th,  and  28th,  brought 

out  a  large  attendance.  Judging  by  the  published 
reports,  the  proceedings  were  characterized  bv 
an  earnest  purpose  to  solve  some  of  the  more  difficult 
problems  which  confront  those  connected  with  the  man- 
agement of  electric  lighting  companies.  Without 
neglecting  the  social  features,  which  are  a  necessarv 
part  of  the  programme  of  such  conventions,  the  more 
practical  side  of  the  meeting  received  perhaps  closer 
attention  than  on  some  former  occasions.  It  has  come 
to  be  recognised  that  there  are  important  objects  to  be 
attained  by  an  association  of  this  kind,  and  that  Its  con- 
tinued existence  will  depend  upon  the  degree  of  earnest 
attention  bestowed  upon  them.  On  the  recommendation 
of  the  committee  on  standardization  of  electrical  appar- 
atus, the  association  endorsed  the  classification  and 
rating  of  the  various  kinds  of  electrical  apparatus,  as 
defined  by  the  American  Institute  of  Electrical  Engineers, 
whose  recommendations  are  said  to  be  already  c."<mmonIy 
recognized  and  followed  by  the  manufacturers.  Fol- 
lowing the  reading  and  discussion  of  a  paper  by  James 
B.  Cahoon,  of  Syracuse.  N.Y.,  on  "  Uniform  .Vccount- 
ing,"  a  resolution  was  passed  requesting  the  executive  to 
appoint  a  committee  to  formulate  1  system  of  uniform 
accounting  .^nd  report  at  the  next  annual  meeting.  Mr. 
Insull,  a  former  president  of  the  association,  declared 
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himself  to  be  strongly  in  favor  of  uniform  and  public 
accounts,  that  the  people  may  see  exactly  what  the  pro- 
fits of  the  electric-lighting  business  are  in  the  case  of 
each  company.  If  municipal  ownership  must  come,  he 
said,  let  the  business  of  the  central-station  company  be 
bought  out  by  the  city  at  a  fair  valuation,  determined 
by  an  equitable  system  of  accounting.  A  committee 
was  appointed  to  determine  the  best  method  of  analyz- 
ing fuel  gas.  A  recommendation  to  Congress  to  pass 
the  bill  now  before  that  body  to  establish  a  national 
standardization  bureau  was  adopted.  Pending  the  es- 
tablishment of  such  a  bureau,  the  association  is  arrang- 
ing to  have  standard  16  c.p.  lamps  of  1 10  and  220  volts 
prepared  at  Columbia  University  for  the  use  of  members. 
A  committee  is  also  preparing  for  publication  a  speci- 
fication and  drawings  for  a  standard  photometer  room 
and  its  equipment,  and  has  under  consideration  a 
standard  form  of  simple  photometer.  The  committee 
appointed  to  consider  the  subject  of  grounded  circuits 
gave  it  as  their  opinion  that  while  the  permanent 
"  grounding"  of  one  side  of  the  secondary  circuit  is  not 
an  absolute  preventative  of  accidents  to  person  and 
property,  yet  it  is  a  step  in  the  right  direction,  and,  if 
adopted,  will  add  greatly  to  the  safety  of  the  public, 
and  reduce  the  hazards  attending  the  transmission  of 
electrical  energy  by  what  is  known  as  the  alternating 
or  transformer  system.  Mr.  James  B.  Cahoon,  of 
Syracuse,  N.  Y.,  w«s  elected  president  for  the  ensuing 
year,  and  we  are  pleased  to  note  the  election  of  Mr. 
Charles  B.  Hunt,  of  London,  Ont.,  as  a  member  of  the 
Executive  Committee.  It  is  rumored  that  the  next 
convention  may  be  held  in  Buffalo  in  connection  with 
the  Pan  American  Exposition. 


Trade  Opportunities  ^NTiL  very  recently  the  eyes  of  Canada 
in  the  Oriental     were  turned  almost  exclusively  towards 
Market.  east,   and  her  thoughts  occupied 

with  commercial  matters  in  Europe.  During  the  last 
few  years  it  has  occurred  to  many  that  the  Pacific  ocean, 
instead  of  being  the  back  road  from  the  country,  might 
become  a  highway  fully  as  important  as  the  Atlantic, 
and  this  idea  is  certain  not  to  be  disappointed  by  results. 
Trade  with  Australia,  China,  Japan,  Malaya  and  Poly- 
nesia is  no  mean  prize  to  strive  for,  and  the  splendid 
Pacific  highway  at  our  doors  places  us  in  a  position  to 
compete  favorably  with  any  country.  The  rapid  ad- 
vances made  by  the  United  States  and  Japan  in  their 
Oriental  trade  shows  that  business  methods  adjusted  to 
the  established  ideas  of  the  east  will  bring  a  quick  re- 
turn, and  that  the  lack  of  flexibility  inherent  in  British 
trade  methods  is  resulting  in  the  loss  of  the  previous 
overwhelming  commercial  supremacy.  If  Canada  is  to 
take  that  part  in  the  Oriental  market  which  should  be 
expected  owing  to  her  favorable  geographical  position, 
it  will  have  to  be  brought  about  by  a  careful  study  of 
the  existing  and  prospective  conditions  and  demands 
and  by  enterprise  in  pushing  sales.  Many  discussions 
have  taken  place  regarding  the  trade  possibilities  of 
China,  and  as  many  diverse  opinions  have  been  ex- 
pressed, varying  from  the  optimistic  idea  that  the 
millions  of  China  represent  a  market  for  our  exports 
equivalent  to  a  similar  population  in  Europe,  to  the 
pessimistic  opinion  that  these  Chinese  millions  will 
eventually  swamp  our  markets  by  their  cheap  produc- 
tions. Both  of  these  extreme  opinions  are  based  on  the 
supposition  that  the  country  has  been  opened  up  to 
trade  and  that  foreign  investments  have  been  rendered 


secure.  The  truth,  as  is  generally  the  case,  appears  to 
lie  between  these  extremes,  for  on  the  one  hand  no  one 
who  knows  in  any  degree  the  conditions  existing  in  the 
East  will  allow  that  its  ability  to  absorb  Western  pro- 
ducts is  at  all  commensurate  with  its  population,  and 
that  any  deductions  made  from  results  in  European 
countries  are  very  misleading.  On  the  other  hand, 
Japan  has  progressed  far  enough  to  act  as  an  object 
lesson  in  the  increased  cost  of  labor  which  results  from 
an  increase  of  production,  and,  speaking  generally,  it 
will  be  conceded  that  when  a  nation  has  arrived  at  some 
state  of  stability  in  her  manufactures,  the  labor  cost  of 
the  output  will  not  be  found  to  vary  from  the  standard 
all  over  the  world.  For  instance,  labor  in  Europe  is 
cheaper  than  in  America  when  reckoned  by  the  cost  per 
hour,  but  it  is  found  that  in  spite  of  this  fact  the  labor 
cost  of  turning  out  manufactured  articles  is  not  very 
different  owing  to  the  greater  rate  of  production  per 
hour  of  the  American  artisan.  This  equalizing  effect 
will  be  found  to  act  as  a  corrective,  and  it  does  not 
appear  at  all  probable  that  our  western  commerce  is  in 
danger  of  extinction  at  the  hands  of  Oriental  competi- 
tion. The  Oriental  will  be  a  keen  competitor,  but 
judging  from  his  character  he  will  not  originate,  but 
will  be  a  very  successful  copyist.  The  initiative  will  be 
found  without  doubt  in  Europe  and  America. 

Apart  from  China  and  the  French  colonies  in  the 
East,  trade  there  is  less  restricted  than  in  Europe.  In 
China  the  unwillingness  of  the  ruling  classes  to  admit 
the  foreigner,  the  insecurity  of  capital,  the  fluctuating 
currency,  and  greater  than  all,  the  poverty  of  the 
millions,  are  the  great  obstacles  in  the  way  of  the 
western  trader.  These  are  obstacles  that  cannot  be 
appreciated  at  their  full  value  without  a  knowledge  of 
the  Chinese  character,  of  its  inertness,  its  placid  content 
with  things  as  they  are,  its  sense  of  superiority  over  the 
Barbarian.  Under  these  existing  conditions  no  opening 
of  the  trade  door  will  take  place  from  within,  but  the 
country  will  have  to  be  burglarized  by  the  Occidental 
nations,  and  this  will  probably  not  be  long  deferred. 
What  form  the  forcible  entry  will  take  is  not  apparent, 
but  it  appears  that  as  it  requires  an  Asiatic  to  deal  with 
an  Asiatic,  Japan  and  Russia  are  best  fitted  to  obtain 
the  advantage,  and  to  hold  it  when  obtained.  If  the 
open  door  policy  prevail  there  will  be  large  openings 
for  railway  enterprise.  Many  lines  are  already  project- 
ed, but  the  question  as  to  whether  they  would  pay  in 
many  cases  is  exceedingly  problematical,  as  China  has  a 
tremendous  canal  system,  with  cheap  native  labor  as 
the  motive  power.  However,  many  will  be  built,  and 
this  will  require  the  services  of  many  engineers  and 
great  quantities  of  materials.  In  the  mining  field  the 
prospects  are  exceedingly  good,  the  country  having  coai 
in  many  provinces  and  minerals  in  abundance.  This, 
with  cheap  labor,  will  stand  in  the  way  of  great  importa- 
tions of  raw  materials,  and  whatever  staples  are  required 
will  be  manufactured  in  the  country,  so  that  given  the 
open  door  policy,  the  first  effect  would  be  the  importation 
of  engineering  materials  and  machinery,  but  it  seems  im- 
probable that  any  great  increase  in  staple  imports  could 
take  place.  This  lesson  may  be  learned  from  the  history 
of  Japan,  where  imports  are  decreasing  and  exports 
increasing — although  the  process  in  China  will  be  very 
much  slower. 


With  the  exception  of  the  larger  electrical  machinery, 
Japan  can  and  does  manufacture  for  herself.     China  at 
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the  present  does  not  know  that  she  requires  any,  and 
the  other  Eastern  countries,  while  dimly  conscious  of 
the  advantages  of  electric  light  and  transportation,  are 
apparently  too  inert  to  take  the  question  up  for  them- 
selves. It  does  appear,  however,  that  live  concerns 
going  into  the  business  as  a  specialty  and  covering  the 
whole  electrical  field  would  be  able  to  show  good  re- 
sults, even  at  the  present  time,  especially  in  small  lines 
such  as  fans,  bells,  telephones,  etc.,  the  installation  of 
ship  plants,  etc.,  with  an  occasional  local  plant,  and 
perhaps  an  electric  railway  or  two.  The  methods  of 
selling  electrical  apparatus  as  at  present  carried  on  is 
very  crude,  large  business  houses  handling  the  ap- 
paratus as  they  would  hardware,  without  pushing  sales, 
and  being  without  the  special  knowledge  which  is  re- 
quired for  this  work,  there  are  continual  troubles  with 
apparatus,  and,  generally  speaking,  there  is  no  life  in 
the  trade.  In  many  other  lines  the  same  methods 
prevail,  and  there  is  no  effort  made  to  thrust  manufac- 
tures under  the  eyes  of  the  customer  and  make  trade. 
The  Canadian  Pacific  Railway  Company,  in  establishing 
the  splendid  steamship  service  to  the  East,  has  done 


said,  without  injury  to  it  or  any  portion  of  the  electrical 
plant.  The  old  power  house  which  was  destroyed  was 
operated  by  steam,  and  was  to  have  been  used  as  an 
auxiliary  to  the  new  power  plant. 

The  Ottawa  Electric  Company  suffered  the  loss  of 
their  four  sub-stations,  including  the  arc  light  station. 
They  estimate  their  loss  at  $100,000.  The  work  of  re- 
building their  plant  is  progressing  rapidly,  under  the 
superintendence  of  Mr.  A.  A.  Dion.  Considering  the 
great  destruction,  the  customers  of  the  company  have 
suffered  very  little  inconvenience,  as  new  machines 
arrived  the  next  day  and  were  set  up  in  a  fire-proof 
building,  owned  by  Mr.  J.  R.  Booth,  and  once  used  as 
a  saw  mill.  These  machines  are  now  being  temporarily 
operated  by  two  water  wheels  loaned  for  the  purpose 
by  Mr.  Booth. 

The  destruction  of  a  large  portion  of  the  plant  of  the 
Ottawa  Electric  Company  has  revived  the  agitation  on 
behalf  of  certain  members  of  the  city  council  for  the 
purchase  and  control  of  the  plant  by  the  municipality. 
Some  months  ago  a  special  committee  was  appointed 
to  report  on  the  advisability  of  purchasing  a  municipal 
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much  for  Canada  and  Canadian  trade,  and  it  is  owing 
to  this  fact  that  most  of  the  Europeans  and  many  of  the 
Orientals  have  crossed  Canada,  and  its  products  are 
known  and  could  be  largely  extended  in  this  field  where 
enterprising  management  is  seldom  met  with. 


THE  HULL-OTTAWA  FIRE. 

Presented  herewith  are  some  views  bearing 
upon  the  disastrous  fire  which  occurred  in  Ottawa 
and  Hull  on  April  26th  last  by  which  the  electrical 
interests  of  that  city  suffered  severely.  The  first  illus- 
tration will  give  the  reader  a  general  idea  of  the 
magnitude  of  the  fire  and  of  the  extent  of  the  fire-swept 
district.  Figure  2  is  a  view  from  Parliament  hill  of  the 
fire  while  in  progress,  while  the  third  illustration  shows 
the  ruins  of  the  burned  power  house  of  the  Ottawa 
Street  Railway.  The  Street  Railway  Company  had  two 
power  houses,  the  one  recently  built  being  a  fire-proof 
construction  and  containing  a  1,200  kilowatt  generator 
direct  connected  to  Stillwell-Bierce  horizontal  turbines. 
The  roof  of  this  building  was  not  built  on  an  absolutely 
fire-proof  plan,  being  of  corrugated  iron  laid  over  wood- 
en rafters.  The  intense  heat  caused  the  roof  to  melt, 
the  blazing  mass  falling  upon  the  generator,  but,  it  is 


plant.  The  price  at  which  the  Ottawa  ccmpary  offered 
to  dispose  ot  their  property  to  the  city  did  not  meet 
with  the  approval  of  this  committee,  who  contend  that 
in  some  respects  the  plant  was  not  up-to-date.  Now 
that  the  company  are  installing  new  and  modern 
machines,  it  is  thought  that  the  present  is  an  oppoitunc 
time  to  renew  the  negotiations. 

Another  possible  result  of  the  fire  is  said  to  be  the 
establishment  of  a  large  central  power  house  at  the 
Chaudiere.  A  scheme  is  announced  to  be  on  the  tapis, 
the  object  of  which  is  to  secure  the  amalgamation  ol 
the  manufacturing  interests  for  the  purpose  of  erecting 
a  large  power  house  to  supply  electric  energy  to  the 
various  industries  in  Ottawa  and  Hull  adjacent  to  the 
Chaudiere.  It  is  pointed  out  that  the  carbide  establish- 
ments will  require  considerable  power,  and  it  is  thouglit 
that  it  would  be  possible  to  induce  a  number  of  new 
industries  to  locate  there. 


It  has  been  announced  that  the  Slaw  L.ake  Tower  Company, 
which  purposes  developing  the  water  power  at  Slave  Lake  falls 
and  transmitting^  electric  jxiwer  to  \'ancouver.  B.  C,  have  ac- 
cepted the  offer  of  the  London  Gold  Fields  Comix»ny  to  pro\-ide 
the  necessary  funds  for  the  project.  From  tf.is  it  apc»cars  that  the 
proposition  is  likely  to  l»e  carried  to  complet  lOO. 
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BELTS  AND  PULLEYS. 

The  following^  questions  are  asked  by  a  correspondent 
of  Modern  Machinery  : 

(1).  How  shall  I  determine  the  exact  amount  to  cut 
out  of  a  belt  where  a  small  pulley  has  been  substi- 
tuted for  a  larger  one  ?  (2)  Is  their  gain  or  loss  of 
power  where  two  large  pulleys  are  removed  from  shafts 


with  the  pulleys,  both  of  which  are  factors  in  the  cal- 
culation. If  you  mean  to  ask  which  will  require  the 
most  power  to  drive,  there  will  be  a  slight  difference  in 
favor  of  using  the  smaller  pulleys.  (3)  When  a  double 
belt  is  made,  the  hair  or  smooth  sides  are  always  put 
outward,  so  that  it  makes  no  difference  which  way  the 
belt  is  put  on,  except  on  account  of  the  rivets,  and  this 


View  From  Parliament  Hill  of  the' Hull-Ottawa  Fire  While  in  Progress. 


that  run  at  the  same'speed,'and  a  smaller  one  substituted, 
keeping  the  speed  constant  ?  (3)  Which  side  of  the  belt 
should  be  put  next  to  the  pulley,  and  why? 

The  answers  are  as  follows  :  (i)  We  advise  you  to 
use  a  tape  line  or  a  cord  that  will  not  stretch,  and 
draw  it  over  the  pulleys,  thus  finding  the  exact  length 
needed.  If  the  new  pulley  is  not  much  smaller  than 
the   old  one,    their  respective  circumferences  may  be 


shows  plainly  what  the  belt  manufacturer  thinks  about 
it.  If  a  single  belt  is  examined  it  will  be  found  that  the 
rivet  heads,  which  should  run  next  to  the  pulley,  are  on 
the  hair  side,  thus  showing  that  the  maker  intended 
this  side  for  the  pulleys.  The  matter  is  in  much  dis- 
pute among  machinists  and  mill  men,  and  it  probably 
always  will  be. 


The  Sydney  Record  states  that  the  Sydney  Gas  &  Electric 
Company  have  just  put  in  a  new  200  light  dynamo  and  a  100  k.w 


TiiK  Hi  ll-Ottawa  Fire    Ki'ins  of  the  Strejct  IsAii.wav  Povvi;u  Hoi  se. 


calculated,  and  one-half  of  the  difference  taken,  but 
if  the  diameter  is  very  much  less  than  before,  the 
change  in  the  angle  of  the  two  sides  of  the  belt  will 
affect  the  result.  Therefore,  the  tape  line  method  is 
the  safest.  (2)  If  you  mean  to  ask  whether  more  or 
less  power  can  he  transmitted,  we  should  say  less,  for 
the  belt  speed  is  reduced  and  less  surface  is  in  contact 


side-crank 


S. K.C.   two-phase  generator,   a    250    h.p.  tandem 
engine,  and  a  250  h.p.  improveil  iVIuniford  boiler. 

The  Electrical  Construction  Co.,  of  London,  Limited,  have 
recently  received  orders  for  nine  motors  of  various  sizes  from 
their  agents  in  iVIontreal. 

A  by-law  was  carrieil  on  May  2Slh  authorizing  (lu'  coimcil  o 
Morrisbuig,  Onl.,  to  acipiiro  water  privileges  from  the  l^ominion 
govermn<'nl  and  (o  construct  electric  light  ami  power  works 
The  vole  stood  i|i  foi  and  i()  .'igaiiisl. 
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Branch  Office  of  the  Canadian  Electrical  News, 
Imperial  Building, 

Montreal,  June  2nd,  1900. 
That  something  is  "in  the  wind"  between  the  Royal  Electric 
Company,  Chambly  Electric  and  Manufacturing  Company,  and 
the  Montreal  Street  Railway  Company,  can  be  fairly  taken  for 
granted  if  there  is  any  truth  whatever  in  the  many  rumors  around 
town.  Some  of  these  rumors  have  been  denied  in  part,  but  only 
to  crop  up  again  in  some  other  form  and  ^omehow  refuse  to  be 
completely  drowned.  Names  of  prominent  shareholders  connect- 
ed in  the  past  with  one  concern  are  suddenly  brought  forward  as 
acquiring  stock  now  in  one  of  the  others.  Some  of  the  reports 
no  doubt  originate  in  the  brains  of  our  St.  Francois  Xavier  street 
stock-brokers,  who  seem  to  delight  in  playing  a  sort  of  battle- 
dove  and  shuttle-cock  game  over  Royal  Electric  and  Montreal 
Street  Railway  stock  ,  but  if  the  latest  report  given  on  excellent 
authority  be  true,  that  the  Chambly  Company  intend  building  a  dam 
further  up  the  river  from  their  present  one,  then  the  statements  of 
ocal  members  of  the  electrical  fraternity  bear  the  stamp  of  possibil- 
ity, viz  :  It  is  stated  that  the  Montreal  Street  Railway  directors 
have  been  watching  closely  the  development  of  both  the  Lachine 
and  Chambly  water  powers  with  a  view  to  utilizing  at  least  a  por- 
tion of  one  or  the  other  company's  output.  They  saw  that  the 
Lachine  Company  had  considerable  ice  troubles  their  first  winter, 
and  also  that  the  Chambly  Company,  who  had  this  experienceHo 
profit  by,  did  not  entirely  succeed  in  freeing  themselves  from  ice 
troubles  when  they  ran  through  their  first  winter.  The  Montreal 
Street  Railway  have  also  no  doubt  seen  that  the  Lachine  Com- 
pany have  run  through  their  second  winter  without  a  hilch  from 
ice  trouble,  and  can  see  the  precautions  being  taken  by  the 
Chambly  Company  to  prevent  any  trouble  whatever  arising  from 
this  source  again,  as  well  as  the  projected  works  for  increased 
power.  Under  the  circumstances  it  is  highly  possible  that  they 
should  wish  to  make  use  of  this  cheaper  method  of  producing 
power,  and  have  now  sufficient  confidence  in  the  scheme  to 
warrant  their  allying  themselves,  naturally  to  the  company  with 
whom  they  are  most  intimately  connected,  i.e.,  Chambly  Electric 
and  Manufacturing  Company  and  Royal  Electric  Company.  As 
to  these  two  companies  themselves,  as  one  cannot  live  without 
the  other,  it  would  surprise  no  one  if  they  amalgamated,  in  fact, 
it  is  almost  a  foregone  conclusion.  That  the  Montreal  Street 
Railway,  however,  intend  closing  down  their  present  steam 
power  house  in  the  near  future  is,  as  Kipling  says,  "  another 
story." 

ELECTRICAL  SUPPLY  HOl'SES. 

It  is  not  so  many  years  ago  that  the  well-known  firm  of  Mun- 
derloh  &  Company  went  into  the  electrical  supply  business. 
Formerly  the  firin  handled  glassware  and  a  choice  line  of  dry 
goods  specialties.  They  also  acted  as  agents  for  the  Hansa  line 
of  steamships,  and  their  late  senior  partner  was  the  respected 
consul  of  the  German  Empire.  This  firm,  however,  noting  the 
strides  electricity  was  conmiencing  to  make,  a  few  j-ears  ago  de- 
cided to  try  and  take  a  hand  in  the  game — atid  with  astonishing 
success.  First,  their  action  was  a  wise  one,  namelv,  to  secure 
some  person  capable  of  handling  this  new  branch  of  their  business 
who  fully  understood  it,  and  their  happy  choice  fell  on  Mr.  John 
A.  Burns,  who  is  a  Montreal  boy  and  a  McGill  graduate,  having 
passed  with  honors  and  a  degree  of  B.A.  Sc.  One  of  their  first 
and  best  agencies  is  probably  that  of  the  General  Electric  Com- 
pany, of  Berlin  ("  Allgeiiieine  Elektricitats  Gesellschaft  "),  whose 
products,  notably  the  A.  E.  G.  well  known  incandescent  lamp, 
they  still  continue  to  handle.  Mr.  Burns  soon  perceived  that  if 
he  wished  to  avoid  the  formerly  slurring  expression  "  made  in 
Germany,"  that  he  must  educate  his  German  manufactm-ers  to 
produce  the  shape,  style,  etc.,  best  suited  to  this  market.  It  is  a 
well  known  fact  that  the  German  workman  can  imitate  almost 
anything,  if  given  the  opportunity  and  the  price  to  do  so.  In  tWs 
case  the  opportunity  was  given  and  the  directions  furnished  to 
make  a  first-class  high-priced  (i.e.,  for  Germany)  article.  The 
success  of  the  scheme  is  evident,  for  although  formerly  the  A.  E. 
G.  Company  sold  an  enormous  quantity  of  lamps  in  Euiope,  the 
shape,  base,  style,  etc.,  did  not  take  here,  but  after  the  "  coach- 
ing "  they  received  the  result  is  that  their  American  pattern  lamp 
has  a  large  sale,  not  only  in  Canada  but  in  the  neighboring  re- 
public. Mr.  Burns  has  also  succeeded  in  importing  a  two-wire 
porcelain  cleat  made  according  to  specification,  which  surpasses 


in  appearance  any  cleat  produced  in  this  market  or  in  the  United 
States.  Messrs.  Munderloh  &  Company  also  carry  a  full  line  of 
annunciators,  electric  light  shades,  cut-outs,  batteries,  switches, 
etc.,  from  prominent  United  States  centres,  and  have  just  lately 
started  a  manufacturing  department  for  fixtures,  brackets,  and 
the  like.  The  designs  are  mostly  the  work  of  Mr.  Bums,  who  is 
a  "  worker,"  and  spares  neither  trouble  nor  time  to  push  forward 
his  department.  To  use  the  words  of  one  who  knows  a  fixture — 
"  their  excellent  finish  and  perfection  in  lacquering,  combined 
with  solid  mechanical  work,  would  put  to  shame  some  large 
Canadian  houses  who  have  been  longer  in  the  business  and  who 
make  more  pretence  at  fixture-making."  It  is  understood  a  cata- 
logue is  in  course  of  compilation.  As  Messss.  Munderloh  & 
Company  stick  to  their  own  legitimate  business  and  do  no  con- 
tract work,  they  have  on  their  books  a  large  number  of  contract- 
ors' names  in  Montreal  and  throughout  Canada. 

Many  years  ago,  when  incandescent  lamps  were  more  of  a  nov- 
elty than  they  are  to-day,  and  when  their  "novel  "  price  was  kept 
up  by  those  "in  the  ring,"  a  gentleman  of  electrical  aspirations, 
who  will  be  nameless  (as  it  will  suffice  to  say  that  he  never  be- 
came friendly  with  any  of  the  electrical  fraternity,  was  more  fam- 
ed for  his  "avoirdupois"  than  for  celerity,  and  has  somehow  been 
lost  track  of  in  the  grand  race  for  prominence  in  matters  electri- 
cal,) got  hold  of  an  Austrian  or  Hungarian  lamp  agency.  See- 
ing, evidently,  that  he  could  not  "work  '  it  alone,  he  sought  for 
some  one  of  more  abiliiy,  and  luckily  happened  to  hit  on  John 
Forman,  now  of  electrical  supply  fame  in  Montreal.  Mr.  Forman, 
with  his  natural  shrewdness,  it  is  said,  declined  the  assistance  (?), 
but  offered  good  money  for  it  to  run  alone,  which  hislorj'  says  was 
accepted.  We  here  lose  track  of  the  electrical  aspirant  (sic)  and 
turn  to  John  Forman.  So  far  as  we  are  aware  this  was  Mr.  For- 
man's  first  venture  in  the  electrical  field.  He  was  then,  if  mem- 
ory serves  aright,  occupying  chambers  in  the  Chesterfield  build- 
ing on  St.  .\lexis  street.  Seeing  the  possibilities  before  him.  Mr. 
Forman  took  up  other  agencies,  such  as  the  Ediswan  Company, 
and  Crompton  &  Company,  of  London,  Eng.  He  then  opened 
with  a  well  selected  slock  on  Craig  street,  about  number  650, 
moving  some  months  later  to  the  old  stand  of  T.  \V.  Ness  at  644 
Craig  street.  Here  Mr.  Forman,  seeing  the  delays  unavoidable 
with  English  agencies,  turned  his  eyes  to  the  I'nited  States  also, 
and  added  many  valuable  lines  to  his  already  growing  list.  Just 
a  few  months  ago  Mr.  Forman  moved  his  business  into  the  ele- 
gant building  further  west  on  Craig  street,  vis  a  vis  to  .\lcxander 
street,  where  he  has  a  general  electrical  supply  slock  that  would 
be  hard  to  beat.  Motors,  push-buttons,  switches,  batteries,  wire, 
bells,  etc.,  are  to  be  seen  on  the  premises.  When  the  Canadian 
Bryant  Company  wound  up  their  business  in  Montreal,  their 
stock,  assembled  and  unassembled,  was  purchased  by  Mr.  For- 
man, who  continues  to  supply  their  well  known  types  of  cut-outs, 
sockets,  rosettes,  etc.  .■Vmong  Mr.  Forman's  latest  acquisitions 
in  the  way  of  agencies  may  be  mentioned  those  of  the  Gordon 
(formerly  Gordon-Burnham)  batteries,  and  the  Lawrence  Gas 
Fixture  Company's  electroliers,  brackets,  ceiling  pieces,  etc. 
For  this  latter  agency  he  has.  at  considerable  expense,  fined  up 
a  special  show-room,  handsomely  and  tastefully  decorated.  The 
colors  of  the  decorations  have  been  well  chosen  so  as  to  make  a 
telling  effect  on  the  fixtures,  which  in  themselves  are  certainly 
choice  and  of  late  design.  It  is  said  that  the  total  equipment  of 
fixtures  and  brackets  for  the  residential  flats  built  by  Mr.  M.  S. 
Foley  on  Do.ninion  Square,  ha\  e  been  furnished  by  Mr.  Forman. 
From  the  foregoing  it  will  be  seen  that  any  buyer  will  he  well  re- 
warded by  paying  Mr.  Forman's  establishment  a  call,  and  he  will 
have  to  ask  for  something  rather  out  of  the  ordinarv  If  it  raim.-'i 
be  shown  him  there. 

Mr.  R.  E.  T.  Pringle,  son  of  the  well  known  hydraulic  engi- 
neer, Mr.  Thos.  Pringle,  and  now  jv^sscssor  of  one  of  the  larpesl 
electrical  supply  lumses  in  the  Dominion,  is  well  versed  in  elec- 
trical industries,  having  at  one  time  occupied  the  post  of  superin- 
tendent in  the  factory  of  the  Royal  Electric  Com|»any.  His  estab- 
lishment, which  lately  coinprised  two  stores,  one  on  St.  Jame^ 
street  and  one  on  Craig  street,  has  been  now  gathered  toRelher 
into  the  Craig  street  premises,  which  wore  much  the  larger  of  the 
two.  This  consiilidalion  is  appreciated  by  customers  and  gaw 
Mr.  Pringle  an  opportunitv  \o  put  in.  as  he  has  done,  a  well  se- 
lected and  exceedingly  varied  stock — English  gixxls.  such  as  dec- 
orated push  buttons,  counterweights,  etc..  and  American  gf>ods 
such  ;is  Patrick,  Carter  ^  Co.'s  annunciators.  Western  Electric 
Co.'s  lines,  etc.  In  the  Catiadian  goods,  Mr.  Pringle  handles  all 
the  Packard  specialties,  such  as  transfv>nners,  lamps,  and  meters, 
and  last  but  not  least,  the'V.  P.  s|>ecialties.     The  trade  mark 


June,  1900 


CflNflDIj^N    ELiECTRlCHLi  NEWS 


99 


"C.  P.  "  is  quoted  by  some  as  meaning  "Canadian  Produce,"  and 
by  others  as  Gary  &  Pringle  (Mr.  Gary  being  the  well  known  mana- 
ger of  the  Packard  Gompany.)  Be  this  as  it  may,  the  trade  in  gen- 
eral owe  them  a  debt  of  gratitude,  for  at  the  time  this  line  of  C.  P. 
rosettes,  sockets,  cut-outs,  switches,  stc,  were  put  on  the  market, 
we  were  just  about  in  shape  to  be  dictated  to  by  a  large  United 
States  combine,  but  C.  P.  spoiled  the  little  game  entirely.  Mr. 
Pringle  handles  enormous  quantities  of  wire,  the  weatherproof  lines 
from  a  noted  Canadian  factory,  and  the  rubber  covered  fro^1  a 
prominent  United  States  concern.  The  popular  sales  manager  for 
Mr.  Pringle  is  Mr. Geo.  Rough,  who  is  well  acquainted  with  the  busi- 
ness, having  taken  a  hand  at  it  himself  in  the  past  when  in  St.  Jo, 
Miss.  Mr.  Rough  is  a  Montreal  boy  and  eminently  successful  in 
making  sales.  Buyers  calling  at  Mi.  Pringle's  will  have  to  be 
hard  to  please  if  they  cannot  find  what  they  are  looking  for,  or 
if  thev  have  anything  to  cavil  at  in  their  treatment.  We  hear  a 
good  deal  from  supply  houses  across  the  line  when  they  make  a 
big  sale  ;  they  are  apt  to  print  fac  similes  of  cheques  they  receive 
for  their  goods,  etc.  It  is  a  fact,  however,  that  such  items  are  of 
every-day  occurrence  with  R.  E.  T.  Pringle,  and  no  fuss  made 
over  it  either  ;  in  fact,  were  it  not  for  this  quiet  manner  in  which 
their  business  is  done,  this  item  could  be  greatly  extended,  but 
their  policy  is  not  to  blow  trumpets. 

NOTES. 

We  hear  that  Mr.  GeoigeHill,  formerly  employed  by  John  P^or- 
man,  electrical  supply  dealer,  is  now  no  longer  with  that  firm. 

Mr.  John  Sh«iw,  of  the  Montreal  Electric  Company,  who  has 
been  more  or  less  of  an  invalid  for  six  months  past,  is  now  able 
to  put  in  a  daily  appearance  at  the  office. 

Mr.  N.  L.  Piper,  of  Messrs.  Noah  L.  Piper  &  Sons,  Toronto, 
manufacturers  of  reflector  shades,  etc.,  is  doing  a  good  business 
with  the  electrical  supply  dealers  in  Montreal,  and  no  representa- 
tive is  more  esteemed.  Mr.  Piper  is  a  man  of  few  word<=  ;  he 
sells  his  goods  on  their  merits,  and  stands  behind  them. 

The  setting  in  of  warmer  weather  seems  to  be  having  its  effect 
in  developing  the  usual  spring  crop  of  mushroom  electrical  con- 
tractors. There  are  many  around  already  soliciting  contracts 
who  do  not  appear  to  know  the  difFereiice  between  a  cut-out  and 
a  socket.  It  is  rather  a  pity  that  the  winter  is  so  severe  in  Mon- 
treal, so  many  "promising"  saplings  wither  away  before  they 
have  time  to  make  a  good  sized  tree. 

Mr.  Wm.  Allan,  the  veteran  engineer  and  dynamo  tender  at  the 
Canadian  Pacific  Railway  plant,  Bisson  street,  has,  we  hear,  re- 
signed his  position,  to  take  a  similar  one  with  Messrs.  Tooke 
Bros.,  St.  Henri,  whose  electrical  equipment  has  already  been 
described  in  these  columns.  Mr.  Allan  has  the  good  wishes  of 
his  electrical  friends  in  his  new  sphere. 

The  promoters  of  the  Shawinigan  F"alls  plant  speak  of  trans- 
mitting power  to  Montreal.  As  the  distance  is  80  miles,  some 
electricians  doubt  if  it  will  be  a  commercial  or  rather  financial 
success,  taking  into  consideration  the  high  voltage  required  and 
our  climate.  Another  phase  may  soon  appear,  and  that  is,  that 
the  supply  of  such  power  will  exceed  the  demand.  How  ever,  the 
enterprise  deserves  good  wishes,  and  any  electrical  d  (Ticulties 
that  may  crop  up  will  only  be  an  incentive  to  their  electricians  to 
overcome,  and  the  data  on  such  will  be  sure  to  interest  the  elec- 
trical fraternity  generally. 

A  couple  of  steam  automobiles  are  in  town,  one  belonging  to 
Mr.  Dandurand,  of  Queen's  Park  "bicycle  track"  fame,  the  other 
to  the  Cycle  &  Automobile  Company,  whose  office  is  in  Windsor 
Hotel  block.  As  yet  no  manufacturer  has  tried  conclusions  with 
our  hills  with  a  storage  battery  electro-mobile,  but  it  is  rumored 
that  an  electro-mobile  is  under  construction  in  the  city. 

There  have  been  of  late  several  accidents  in  this  city,  due  to 
the  electric  current.  A  man  named  Zori  Daw  received  an  elec- 
tric shock  while  working  among  wires  at  the  corner  of  Notre 
Dame  and  Fulford  streets,  and  was  taken  to  the  Notre  Dame 
Hospital.  R.  1'".  Gird  wood,  einployed  by  the  Royal  ICIectric 
Company,  had  a  narrow  escape  from  death.  He  was  engaged 
in  making  a  test  of  some  apparatus  when  another  workman,  not 
knowing  his  position,  turned  on  a  current  of  6000  volts.  Besides 
receiving  a  severe  shock,  he  was  badly  burned,  and  was  remov- 
ed to  the  hospital,  where  he  is  improving.  It  would  seem  that 
when  any  such  testing  is  being  done  with  the  apparatus  at  a  dis- 
tance from  the  switch,  it  would  be  desirable  to  have  a  third  party 
mid-way  between,  who  would  act  as  a  check  or  safe-guard,  in 
case  of  a  misunderstaiKling  of  orders  called  from  one  employee 
to  the  other.  The  widow  of  George  Peace  is  suing  the  city  for 
$10,000  damages  consequent  upon  the  death  of  her  husband,  who 


was  killed  by  an  electric  shock  at  the  incinerator  on  St.  Patrick 
street  on  November  loth  last.  Negligence  on  the  part  of  the  city 
is  alleged. 

DOMES  ON  STEAM  BOILERS. 

By  W.  H.  Wakeman. 

A  few  days  ago  I  fired  up  a  boiler  that  had  not  been 
used  for  six  months.  After  the  air  wasfor;ed  out  of  it 
by  the  steam,  through  an  open  safety  valve,  the  valve 
was  closed  and  pressure  allowed  to  accumulate.  It 
was  not  tight,  so  I  raised  the  lever  and  let  steam  blow 
freely  through  it.  At  first  this  steam  was  dry,  but 
after  about  30  seconds  the  discharge  pipe  was  nearly 
half  full  of  water  that  was  coming  out  with  the  steam. 
As  this  boiler  has  no  dome  on  it  my  attention  was  called 
by  the  incident  to  the  difference  between  boilers  that 
have  domes  and  those  that  have  none.  In  the  above 
mentioned  case  the  boiler  was  not  flooded  with  water, 
as  there  was  only  two  gauges,  or  no  more  than  would 
be  carried  in  practice. 

The  philosophy  of  the  water  coming  out  with  the 
steam  is  as  follows  :  When  the  safety  valve  was  lifted 
enough  to  give  the  full  capacity  of  pipe,  there  was  a  very 
great  rush  of  steam  through  it,  which  lowered  the 
pressure  on  the  surface  of  the  water  immediately  under 
the  steam  pipe.  I  do  not  mean  to  say  that  it  was  lowered 
very  much,  for  it  probably  was  not,  but  a  difference  of 
one  pound  is  enough  to  cause  trouble  ;  for,  as  the 
pressure  is  maintained  on  the  remainder  of  the  water 
surface,  it  forces  the  water  directly  below  the  steam 
pipe  out  with  the  steam.  Domes  are  put  on  boilers  to 
obviate  the  evil,  for  they  afford  a  very  much  larger  open- 
ing for  the  escape  of  steam,  consequently  the  velocity  is 
less,  and  the  water  below  the  opening  is  not  forced  up 
with  the  steam.  It  is  not  assumed  that  the  shell  is  cut 
away  for  the  full  size  of  the  dome,  as  that  would  weaken 
the  shell  more  than  is  necessary,  but  an  opening  that  is 
twice  the  diameter  of  the  steam  pipe  should  be  provided. 
Where  there  is  a  manhole  in  the  dome,  the  shell  is  cut 
awayenough  to  make  an  opening  as  large  as  the  manhole. 
Those  people  who  object  to  domes  point  out  the  fact 
that  an  opening  of  this  size  greatly  reduces  the  strength 
of  the  boiler,  but  there  is  no  good  reason  for  this  re- 
maining so. 

A  boiler  without  a  dome  IS  usually  fitted  with  a  man- 
hole in  the  shell,  and  this  is  reinforced  with  a  frame  that 
is  supposed  to  be  as  strong  as  the  metal  in  the  shell 
was  before  it  was  removed.  Suppose  it  was  decided 
to  put  a  dome  on  his  boiler,  and  to  locate  it  over  the 
top  manhole.  Could  any  boiler  maker  consider  it 
necesary  to  remove  the  frame  as  useless  ?  I  think  not, 
for  he  would  say  that  it  supported  the  shell  and  made 
the  whole  structure  stronger  than  it  otherwise  would 
be.  This  being  true,  why  is  it  not  good  policy  to  put 
on  a  supporting  frame  inside  of  the  dome  when  a  boiler 
is  built  ?  If  this  was  done  the  claim  that  a  dome  weakens 
the  shell  of  a  boiler  would  no  longer  be  tenable  ;  and  this 
is  the  principal  objection  to  having  one  included  in  the 
specifications.  The  claim  that  it  acts  as  a  reservoir  for 
steam,  to  be  used  when  wanted,  as  presented  by  those 
who  favor  it,  is  not  worthy  of  serious  consideration 
on  account  of  its  small  capacity  ;  neither  is  the  objection 
offered  to  it  by  the  opposition,  who  say  that  it  acts  as  a 
condenser,  as  the  surface  exposed  is  not  large,  and  it 
should  be  protected  by  sone  good  covering.  The  con- 
clusion of  the  whole  matter  is,  therefore,  that  a  dome 
furnishes  dry  steam  to  the  engine  as  above  described, 
and  it  does  not  weaken  the  shell  when  properly  con- 
structed, any  more  than  it  does  to  put  a  manhole  in 
shell  at*  some  other  point. — The  Wood-Wjrker. 
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EXAMINATION  OF  ENGINEERS. 

By  W.  H.  Wan  km  an. 

The  examination  of  steam  engineers  for  licenses  on  land  or  sea, 
or  for  admission  into  the  various  societies  that  are  supported  for 
the  purpose  of  benefitting  the  craft,  is  always  an  interesting  sub 
ject,  and  to  prospective  candidates  for  these  honors  it  is  peculiarly 
fascinating.  As  a  rule  an  examining  board  does  not  adopt  a  list 
of  questions  for  those  to  answer  who  apply  for  examination, 
although  it  may  have  such  a  list  from  which  to  make  selections  for 
use  at  various  times.  This  makes  it  practically  impossible  to  in- 
form the  candidate  in  advance  of  what  he  will  be  required  to  an- 
swer. He  must  therefore  gain  a  general  knowledge  of  the  busi- 
ness, and  having  become  well  grounded  in  its  fundamental  prin- 
ciples, apply  them  to  the  solution  of  problems  presented,  use  good 
judgment  in  formulating  replies  and  never  get  nervous  or  excited. 

All  men  are  not  qualified  to  pass  these  examinations,  neither  is 
every  man  who  finds  himself  a  member  of  an  examining  board 
qualified  to  discharge  the  duties  of  that  important  position. 

Sometime  ago  it  was  the  writer's  privilege  to  attend  an  impor- 
tant meeting  of  engineers,  a  feature  of  which  was  an  ideal  exam- 
ination of  a  candidate  for  admission  to  their  ranks,  and  as  much 
interest  in  the  questions  asked  has  been  manifested,  an  article  in 
which  these  questions  are  fully  answered  will  prove  benificial  to 
many  others  interested. 

There  were  twenty-five  questions  propounded,  and  while  the 
replies  given  here  are  more  elaborate  than  can  be  allowed  for  an 
ordinary  examination, 'they  are  none  too  explicit  to  convey  a  full 
and  correct  knowledge  of  the  subjects  treated.  The  questions, 
answers,  and  explanations  follow  : 

I.  How  would  you  proceed  to  inspect  a  boiler? 

A.  Every  part  of  the  shell,  tubes  and  heads  that  can  be  reached 
should  be  examined  and  a  thorough  search  madefor  places  affected 
by  internal  or  external  corrosion,  pitting,  cracks,  blisters,  and 
bagging  caused  by  lack  of  water. 

Internal  corrosion  may  be  caused  by  steam  and  water  leaking 
nto  a  not    in   use,    or   by   certain    impurities    in  the 

feed  water  while  it  is  under  pressure  every  day.    External  cor- 
rosion is  caused  by  water  dripping  on  the  outside  of  it  from 
leaky  steam  pipe,  valve  stem,  or  on  account  of  holes  in  the  boiler 
house  roof. 

Pitting  is  caused  by  impure  feed  water,  and  sometimes  bv 
allowing  a  boiler  to  stand  many  days  with  warm  water  in  il, 
although  said  water  may  be  pure.  In  some  cases  small  blisters 
are  raised  on  the  metal,  and  when  these  are  broken,  pits,  oi-  hol- 
low places  are  found  under  them. 

Cracks  are  caused  by  imequal  contraction  and  expansion,  by 
injudicious  use  of  the  drift  pin,  and  by  expanding  lubes  into  the 
heads.  Very  close  examination  will  disclose  their  presence,  and 
sheets  and  heads  that  are  imperfect  in  this  respect  may  be  detected 
by  means  of  a  light  steel  hammer  in  the  hands  of  an  experienced 
engineer,  as  when  they  are  struck  the  sound  differs  from  that  given 
out  by  sound  iron  or  steel. 

Blisters  are  caused  by  imperfections  in  iron  plates,  for  where 
several  pieces  are  rolled  together  to  make  a  boiler  plate  the  weld 
may  not  be  perfect  throughout  the  whole  piece,  and  when  put  into 
hard  service  the  different  layers  become  separated  and  a  blister 
is  formed.  If  the  defect  does  not  not  extend  deep  into  the  plaie 
it  may  be  trimmed,  its  extent  carefully  noted,  and  if  the  remaining 
portion  is  as  strong  as  the  riveted  joint,  no  further  precautions  are 
necessary,  except  to  make  sure  that  il  does  not  spread.  U  the 
blister  is  large  and  deep  it  will  be  necessary  to  cut  il  out  and 
put  on  a  patch. 

The  bagging  of  a  sheet  is  caused  by  lack  ot  water  in  direct  con- 
tact with  it.  This  does  not  necessarily  mean  that  the  water  line 
has  been  allowed  to  fall  so  low  that  the  part  has  been  uncovered, 
for  grease  may  have  collected  upon  the  sheet  and  thus  effectually 
prevented  the  water  from  retaining  it,  the  result  of  which  is  that 
it  has  been  overheated  and  the  pressure  has  bulged  it  out,  or 
caused  a  "bag  "  to  appear. 

All  of  the  rivets  should  be  tested  in  order  10  detect  loose  ones, 
and  every  brace  examined,  for  if  one  is  loose  or  broken  il  will  cause 
unnecessary  stress  to  come  upoti  others,  which  may  strain  or  break 
them.  While  the  engineer  or  inspector  is  inside  the  boiler,  he 
should  see  that  all  the  pipes  connecting  try  cooks,  water  and 
steam  gauges  are  free  from  rusi  and  sediment,  and  if  an  excessive 


amount  of  scale  is  on  the  lubes  and  shell  it  should  be  removed. 
The  safety  valve  should  be  examined  and  tested  in  order  that  it 
may  be  known  to  be  in  good  working  order,  and  all  superfluous 
weights  removed  from  its  lever. 

2.  A  boiler  is  sixty-six  inches  in  diameter,  the  plates  are  three- 
eighths-inch  thick,  and  have  a  tensile  strength  of  60,000  pounds  per 
square  inch  of  sectional  area.  The  strength  of  the  seams  is  75 
per  cent,  of  the  solid  plate  and  the  factor  of  safety  is  5.  What  is 
the  safe  working  pressure  ? 

A.  One  hundred  and  two  pounds.  Il  is  calculated  as  follows 
(for  every  applicant  for  a  license  should^be  able  lo  explain 
the  examples  given  him):  The  plates  possess  a  tensile  strength  of 
60,000  pounds  per  square  inch  of  sectional  area,  but  they  are  only 
three-eighths  inch  thick,  therefore  the  ultimate  strength  of  a  strip 
one  inch  wide  is  60,000  x  .375  =  22,500  pounds.    ( J  = . 375. 

A  boiler  plate  cannot  be  considered  stronger  than  its  weakest 
part,  and  in  this  case  the  seam  has  75  per  cent,  of  the  strength 
of  solid  plate,  therefore  22,500  x  .75  =  16,875  pounds,  which  is  the 
actual  strength  of  the  plate  put  into  this  boiler,  calculated  from 
the  weakest  part,  which  is  the  seam.  This  is  to  be  divided  by 
one-half  of  the  diameter,  and  16,875-^(66-^21  =  511  pounds,  which 
is  the  bursting  pressure  of  this  boiler.  The  factor  of  safety  is  5, 
which  means  the  bursting  pressure  is  lo  be  divided  by  5  lo  obtain 
the  safe  working  pressure.    511-^5=102  pounds. 

3.  The  area  of  a  safely  valve  is  ten  square  inches  the  steam  pres- 
sure ninety  pounds,  and  the  distance  from  valve  10  fulcrum  is  three 
inches,  and  the  ball  weighs  one  hundred  pounds.  What  should  be 
length  of  the  lever  in  order  that  the  weight  shall  balance  the 
steam  pressure,  neglecting  the  weight  of  valve  and  lever? 

Twenty-seven  inches.  .As  the  area  of  valve  is  ten  square 
inches,  the  pressure  ninety  pounds,  and  the  distance  from  valve  lo 
fulcrum  three  inches,  these  factors  must  be  multiplied  together 
.ind  the  product  divided  by  weight  of  ball.     10  ^  90  >  3 -r  100  =  27. 

4.  Give  the  principal  cause  or  causes  for  boiler  explosions  ? 

There  is  nothing  mysterious  about  boiler  explosions,  as  they 
are  all  caused  by  putting  more  pressure  on  than  the  boilers  are 
able  to  carry,  hence  the  failures.  There  is,  however,  a  variety  of 
•  reasons  for  ihis,  as  a  boiler  may  have  become  weakened  by  abuse 
and  unavoidable  wear,  until  it  is  no  longer  strong  enough  to  car- 
ry the  ordinary  working  pressure.  In  many  cases  where  boiler? 
are  not  insured,  the  pressure  lo  be  carried  is  determined  by  what 
is  needed  to  drive  the  engine,  without  regard  lo  the  strength 
of  boiler.  Some  of  the  defects  which  weaken  a  boiler  are  so  cov- 
ered lhal  il  is  impossible  lo  delect  llicm,  and  several  explosions 
have  occurred  from  this  cause.  Incorrect  steam  gauges  and 
safely  valves  that  require  the  use  of  a  sledge  hammer  to  lifl  ihem 
from  their  seals  have  caused  explosions  from  over-prevsure. 

5.  The  crank  of  an  engine  is  fifteen  inches  long  and  makes 
ninety  revolutions  per  minute.  How  many  feel  does  the  pislon 
travel  in  a  minute  ? 

A.  Four  hundred  and  fifty  feet.  As  the  crank  is  fifteen  inches 
long,  the  stroke  is  30  inches,  so  that  the  piston  travels  sixty  inches 
per  revolution,  and  60  x  90 12  =  450  feel.  Some  confusion  se^ms 
to  exist  among  men  in  charge  of  steam  plants  who  are  not 
well  informed,  concerning  the  proper  way  lo  measure  the  stroke 
of  an  engine,  and  some  amusing  res\ills  have  been  secured  in 
efforts  to  calculate  the  piston  speed  under  these  conditions,  but 
the  above  way  is  correct  for  making  the  calculation,  and  ihe  way 
lo  determine  the  length  of  the  crank  is  to  measure  from  ihe  centre 
of  crank  shaft  to  the  centre  of  crank  pin. 

6.  The  initial  pressure  on  a  pislon  is  seventy  pounds  and  Ihe 
compression  is  Ihirly-five  pounds,  both  gauge  pressures.  Is  the 
clearance  half  filled  ? 

.\.  This  is  one  of  the  questions  intended  lo  "catch"  the  candidate, 
or,  in  other  words,  lo  offer  a  test  for  quick  action  in  arrivinjf  at 
conclusions,  as  the  reply  involves  the  consideration  of  several 
things.  Wlien  Ihe  writer  first  heard  lhal  question  it  appeared  as 
if  the  intention  was  lo  ask  if  the  compression  pressure  equalled 
one-half  of  the  initial  pressure,  when  both  are  measured  ft\>m  a 
perfect  vacuum,  as  this  is  the  true  basis  from  which  to  stari.  If 
we  take  the  atmospheric  pressure  at  fifteen  jx-innds  the  UMal  initial 
pressure  is  ciglilv-five  pounds,  and  the  compression  fifl>  jv>unds, 
so  lhal  the  latter  is  n>oi\?  than  ono-halflhe  former.  Such  a  reply 
might  be  understood  as  an  altoi\ipt  to  put  an  inci"»rTecl  construc- 
tion upon  sentences  that  are  verv  plalnh  wordo\I,  and  acandrdale 
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is  always  justified  in  taking  questions  as  they  are  given  him. 
Viewing  it  in  this  light  the  reply  would  be,  No. 

The  explanation  of  this  is  as  follows  :  Under  ordinary  conditions 
we  say  that  when  a  space  is  filled  with  steam,  even  if  the  pressure 
is  only  one  pound  above  a  vacuum,  it  is  full,  because  nothing  is 
there  but  steam,  and  yet  when  we  bring  the  whole  matter  down 
to  what  is  technically  correct,  a  space  is  never 
full  so  long  as  it  is  possible  to  get  anything  more  into  it,  therefore 
when  steam  is  forced  in  until  the  pressure  is  thirty-five  pounds  by 
the  gauge,  it  is  not  one-half  full,  neither  is  it  full  when  the  pres- 
sure rises  to  seventy  pounds,  for  more  can  be  forced  into  it, 
and  it  is  difficult  to  locate  the  limit. 

7.  How  do  you  find  the  ratio  of  expansion  for  a.  compound 
engine  ? 

A.  There  are  two  ways  of  doing  this,  one  of  which  is  to  deter- 
mine the  volume  of  the  high  pressure  up  to  the  point  of  cut  off,  also 
the  total  volume  of  the  low  pressure  cylinder.  Divide  the  latter  by 
the  former  and  the  quotient  is  the  ratio  of  expansion  for  the  engine. 
The  other  is  to  multiply  the  ratio  of  expansion  in  the  high  pressure 
cylinder  by  the  ratio  in  the  low  pressure,  and  the  product  will  be 
the  total  ratio.  Tliere  are  many  engineers  in  charge  of  fine  plants 
that  do  not  understand  this,  for  it  appears  as  if  the  ratios  of  the 
two  cylinders  should  be  added  together  instead  of  multiplied. 

Take  the  case  of  an  engine  with  a  high  pressure  cylinder  twenty 
Inches  and  a  low  pressure  forty  inches  in  diameter,  making  the 
areas  1  to  4,  and  assuming  that  the  cut  off  takes  place  at  one- 
quarter  stroke.  This  makes  the  ratio  4  for  the  high  pressure 
cylinder,  because  at  the  end  of  the  stroke  the  space  filled  by  the 
steam  is  four  times  as  large  as  at  the  point  of  cut  off.  When  the 
exhaust  valve  opens  and  allows  the  steam  to  go  to  the  low  pres- 
sure cylinder,  it  fills  it  at  an  equal  pressure  up  to  one-quarter 
stroke,  at  which  point  the  ratio  is  still  4,  but  when  the  low  pres- 
sure piston  has  advanced  to  one-third  stroke  it  is  8,  at  three-quar- 
ters stroke  it  is  12,  and  at  the  end  of  the  stroke  it  is  16.  As  it  is 
4  for  each  cylinder,  it  is  4  x  4=  16  for  the  combined  or  total  ratio. 
In  this  case  the  effects  of  clearance  are  neglected,  in  order  to 
make  the  illustration  simple  and  comprehensive. 

8.  The  areas  of  the  pistons  of  a  three  cylinder  triple  expansion 
engine  are  100,  300  and  900  square  inches  respectively.  The 
ratio  of  expansion  in  the  high  pressure  cylinder  is  3.  What  is  the 
ratio  in  the  intermediate  cylinder?  What  is  it  for  the  low  pressure 
cylinder  ?  What  is  the  combined  ratio  ?  * 

A.  As  the  ratio  in  the  first  cylinder  is  3  and  the  second  or  inter- 
mediate cylinder  is  three  times  as  large,  the  cut  off  would  take 
pla<:e  at  one-third  stroke,  making  the  ratio  3.  The  low  pressure 
cylinder  is  three  limes  as  large  as  the  intermediate,  therefore  the 
ratio  is  three  for  this  also,  and  the  combined  ratio  is  3x3x3  =  27. 

Another  way  to  explain  this  is  to  assume  that  the  stroke  of  all 
pistons  is  thirty-six  inches,  thus  locating  the  cut-off  in  the  high 
pressure  cylinder  at  36 -f  3  =  1 2  inches.  The  contents  of  it  up  to 
this  point  is  too  X  12=  1,200  cubic  inches.  The  contents  of  the 
low  pressure  cylinder  is  900x36  =  32,400,  and  dividing  one  by 
the  other  shows  that  32,400 -r  1,200  =  27. 

9.  What  is  latent  heat  ? 

A.  Heat  that  is  not  indicated  by  a  thermometer.  Heat  is  a 
form  of  motion,  so  that  when  water  is  heated  to  the  boiling  point 
the  molecules  of  which  it  is  composed  are  set  in  active  motion. 
This  is  indicated  by  a  thermometer,  but  when  more  heat  is  applied 
in  order  to  increase  the  motion  of  the  molecules  and  throw  them 
further  apart  so  as  to  form  steam,  it  is  not  shown  by  a  coluinn  of 
mercury,  therefore  it  is  said  to  be  latent  or  hidden. 

10.  What  is  sensible  heat  ? 

A.  Heat  that  is  indicated  by  a  thermometer,  or  that  is  sensible 
to  the  touch. 

1 1.  What  is  meant  by  the  absolute  zero  of  temperature  ? 

A.  It  means  a  temperature  so  low  that  it  is  impossible  for  it 
to  go  lower.  In  other  words,  it  means  when  the  molecules 
are  brought  to  a  state  of  perfect  rest.  This  has  never  been 
secured  in  practice,  and  is  therefore  a  theoretical  calculation  only, 
but  it  is  necessary  for  use  in  many  engineering  calculations.  By 
the  Fahrenheit  scale  it  is  461,  by  Reaumer  229,  and  Centi- 
grade 274  degrees  below  zero. 

For  the  l'"ahrenheit  scale,  which  is  the  one  most  commonly  used 
in  the  United  States,  it  is  calculated  as  follows  :  It  has  been 
determined  that  a  quantity  of  mercury  will  shrink  about  ,,',0  of  its 
bulk  for  each  degree  that  its  temperature  is  lowered.  Starting 
at  the  freezing  point,  which  is  32  degrees,  in  order  to  reduce  its 
bulk  to  nothing  it  must  fall  about  493  degrees,  or  to  493  -  32  =  461 
degrees  below  zero. 

12.  What  is  the  total  weight  of  a  cohunn  of  water  whose  cross- 
section  is  nine  scjuaro  inches,  the  height  being  one  hundred  feet 
and  the  temperature  62  degrees  Fahrenheit  ? 

3*^9-375  pounds.  As  the  cross  section  of  this  column  con- 
tains nine  square  inches  and  it  is  100  x  1  2  =  1 ,200  inches  high,  it 
contains  9x1,200  -10,800  cubic  inches,  or  10,800 -;- r  ,728  -  6. 25 
cubic  feet.  At  a  temperature  of  62  degrees,  one  cubic  foot  weighs 
62.3  poimds,  and  the  whole  will  weigh  6.25  x  62.3  =  389.375;  pounds, 

13.  What  is  the  difference  between  a  continuous  and  an  alt(!rnat- 
ing  current  of  electricity  ? 

A.  A  continuous  or  constant  current  flows  in  one  direction  only, 
but  an  alternating  current  (as  its  name  indicates)  changes  its 


direction,  or  alternates  many  times  per  second,  the  number 
depending  upon  the  design  of  the  generator  that  supplies  the  cur- 
rent. 

14.  When  the  reading  of  the  voltmeter  and  the  ammeter  are 
given,  how  do  you  determine  the  electrical  horse-power? 

A.  Multiply  one  by  the  other  and  divide  by  746. 

15.  What  is  a  volt  ? 

A.  It  is  the  unit  of  pressure  in  electrical  work,  the  same  as  the 
pound  is  for  steam  pressure.  When  the  conductor  cuts  100,000,000 
lines  of  force  per  second,  a  pressure  or  potential  of  one  volt  is 
generated. 

16.  What  is  a  kilowatt  ? 

A.  One  thousand  watts,  and  as  746  watts  make  one  horse-power, 
a  kilowatt  is  practically  one  and  one-third  horse  power. 

17.  Explain  briefly  the  theory  of  mechanical  refrigeration. 

A.  Some  liquid  or  gas,  usually  ammonia,  is  compressed  by  a 
mechanical  device  called  a  compressor,  or  by  expansion  caused  by 
the  application  of  heat,  until  a  high  pressure  is  secured,  and  the 
heat  concentrated,  after  which  it  is  removed  by  cold  water  in  a 
condenser.  Passing  on  through  pipes  until  an  expansion  valve  is 
re.iched  it  is  allowed  to  expand  into  a  much  larger  volume  in 
pipes  of  greater  diameter.  As  it  does  not  contain  heat  enough  to 
supply  the  increased  volume,  it  attracts  it  from  the  surrounding 
air,  in  the  direct  expansion  system,  from  the  brine  in  the  indirect 
system,  thus  producing  a  low  temperature. 

1 8.  Why  is  ammonia  used  in  this  process  ? 

A.  Because  it  is  readily  obtained  at  a  moderate  price,  it  is  quick- 
ly changed  from  a  gas  to  a  liquid,  and  its  expansive  properties 
are  very  great. 

19.  What  is  the  latent  heat  of  ice  ? 

A.  It  is  142  heat  units.  It  is  so  called  because  when  ice  is  at  a 
temperature  of  32  degrees  it  requires  the  application  of  142  heat 
units  to  melt  one  pound  of  it  into  water  at  32  degrees,  and  when 
in  the  form  of  water  as  above  stated,  it  is  necessary  to  abstract 
142  heat  units  in  order  to  freeze  it. 

20.  Why  is  salt  water  used  in  circulating  pipes  instead  of 
fresh  water  ? 

A.  Because  it  can  be  reduced  to  a  lower  temperature  without 
freezing. 

21.  What  is  a  gas  engine  ? 

A.  It  is  an  engine  in  which  either  natural  or  manufactured  gas 
is  burned  in  the  cylinder  in  order  to  move  the  piston. 

22.  What  is  a  gasolene  engine  ? 

A.  An  engine  in  which  the  gas  formed  from  gasolene 
is  burned  in  the  cylinder. 

23.  How  do  you  determine  the  mean  effective  pressure  of  a  gas 
engine  ? 

A.  A  diagram  is  taken  and  its  mean  effective  pressure  computed 
the  same  as  for  a  steam  engine,  but  the  time  during  which  this 
pressure  is  acting  on  the  piston  must  be  taken  into  account.  If 
there  is  one  explosion  for  four  strokes,  the  pressure  shown  by  the 
diagram  must  be  divided  by  four  to  decide  the  mean  effective 
pressure  for  the  full  piston  speed,  or  the  actual  mean  effective 
pressure  for  one  stroke  may  be  taken,  and  one-fourth  of 
the  piston  speed  taken  when  calculating  the  power  developed  by 
the  engine. 

24.  What  is  meant  by  a  two  cycle  engine. 

A.  It  means  an  engine  in  which  there  is  one  explosion  of  gas 
for  each  two  strokes  made.  The  term  "two  stroke  cycle"  is  much 
more  comprehensive. 

25.  Why  are  heavier  fly  wheels  used  on  gas  engines  than  for 
steam  engines  of  the  same  power  ? 

A.  It  is  necessary  to  do  this  in  order  to  maintain  steady  speed. 
In  some  engines  there  is  one  explosion  for  two  revolutions  of  the 
machine,  thus  making  the  impulses  far  apart,  so  that  in  the  ab- 
sence of  heavy  fly  wheels  or  balance  wheels,  to  absorb  and  give 
out  the  power  developed,  the  speed  would  be  very  unsatisfactory. 
The  same  is  true,  in  a  less  degree,  of  two  cycle  engines. — The 
Tradesman. 


ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

The  Ontario  Association  of  Stationary  Engineers  held  their 
annual  convention  in  London  on  May  28th,  at  which  there  was 
present  a  good  representation  of  the  certilicale  holders.  The  re- 
port of  the  registrar  as  to  the  membership  showed  91  7  as  the  total 
number  upon  the  books,  of  which  13  have  died,  8  are  blank 
numbers,  and  154  have  been  cancelled,  leaving  742  members  on 
the  books. 

The  financial  statement  of  the  treasurer  showed  an  income,  in- 
cluding the  balance  from  last  year,  of  $653.99,  and  an  expenditure 
of  $51  7.89,  leaving  a  balance  on  hand  of  $136. 10. 

A  full  discussion  of  the  license  law  and  the  prospect  of  li.iving 
it  passed,  brought  out  the  fad  that  many  steam  users  who  were 
at  one  time  opposed  to  the  measure,  were  now  favourable  to  it, 
and  a  committee  was  appointed  to  I'urt'ier  enlighten  the  steam 
users  generally  as  to  the  working  ot  the  proposed  act. 

The  election  to  fill  the  place  of  the  retiring  members  of  the 
board,  resulted  in  the  selection  of  Messrs.  O.  P.  St.  John,  of  Toron- 
to, A.  E.  Eakins,  of  Toronto,  A.  M.  Wickens,  of  Toronto,  and  Alex. 
Findlay,  of  I^ondon.  The  board  then  elected  its  officers  by  se- 
lecting O.  P.  St.  John  as  president  ;  Thos.  I{!lliott,  of  Hamilton,  as 
vice-president  ;  J.  (i.  Bain,  1  13  Vorkville  avenue,  Toronto,  regis- 
trar, and  A.  M.  Wickens,  of  Toronto,  treasurer. 

A  lively  election  occurred  for  the  next  place  of  meeting,  St. 
'•'homas,  Paris,  Brantford  and  Berlin  all  being  named,  with  the 
I  esult  that  the  ballot  was  in  favor  of  Berlin.  The  usual  compli- 
mentary votes  to  the  officers  were  then  passed,  and  the  meeting 
closed  in  time  for  most  of  the  delegates  lo  catch  the  evening 
trains  for  their  respective  homes. 
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ELECTRICALLY  OPERATED  CONDENSER. 

There  was  lately  installed  at  the  United  States  Gov- 
ernment yard,  Bremerton,  Washington,  an  electric  plant, 
one  of  the  units  of  the  plant  being  a  special  Smith-Vaile 
direct  connected  electrically  operated  jet  condenser,  as 
illustrated  by  half-tone  engraving  herewith.  A  sub-base 
is  provided  extending  under  the  air  cylinder,  as  well  as 
condensing  chamber,  and  also  extended  to  receive  a 
G.  E.  motor.  The  power  end  is  provided  with  double 
reduction  of  gears  ;  the  motor  is  provided  with  raw-hide 
pinion,  and  there  is  also  a  raw-hide  pinion  on  pinion 
shaft  of  condenser.  The  gears  are  machine  cut  ;  air 
cylinders  removable  and  brass  lined  ;  air  piston  is  of 
bronze,  fibrous  packed  and  provided  with  expansion 
ring  ;  special  priming  valve  is  also  furnished  ;  and  the 
condensing  chamber  is  provided  with  special  dis- 
tributing valve. 

The  condenser  was  manufactured  and  installed  by  the 
Stillwell-Bierce  &  Smith-Vaile  Co.,  of  Dayton,  Ohio. 


augments  its  own  load  100  horse  power  at  a  time,  every  hour  or 
half  hour,  until  the  maximum  is  reached.  The  operation  is  then 
reversed  until  Station  No.  2  is  cut  out  entirely. 

By  this  method  no  water  is  wasted  at  Station  Xo.  i,  where  it  is 
valuable  for  irrigation,  etc.,  while  at  Station  No.  2  the  water 
must  flow  constantly,  this  station  being-  on  the  same  canal  but 
farther  up  the  country. 

If  for  any  reason  the  generator  in  Station  No.  2  be  underexcit- 
ed,  the  difficulty  can  be  remedied  by  over-exciting  the  lower 
generators.  This  causes  a  slight  flattening  of  the  electromotive 
force  curve,  however,  so  that  a  wattless  current  flows  between  the 
stations,  which  tends  to  make  the  voltmeters  fluctuate  very  slowly 
but  regularly  about  one  volt,  and  the  ammeters  become  unsteady. 

The  distance  seems  to  have  a  cushioning  effect,  and  it  is  noj  by 
any  means  so  necessary  to  have  the  generators  so  near  in  syn- 
chronism when  thrown  together  as  when  side  by  side. 

It  is  therefore  evident  that  stations  may  be  distributed  over 
considerable  distance  and  yet  run  as  one.  all  aiding  to  swell  the 
total  of  current  to  be  delivered. 


A  COMPLIMENT  TO  CANADIAN  ENGINEERING. 

The  Municipal  Technical  School,  Manchester.  England,  has 
ordered  from  the  Robb    Engineering  Co.,  of  .Amherst,  Nova 


HINTS  ON  LONG  DISTANCE  TRANSMISSION. 

By  R.  W.  Van  Norden. 
In  stringing  the  wire  for  the  new  circuit  between  the  Auburn 
power  house,  recently  erected,  and  Sacramento,  the  supply  of  large 
tripple-petticoat  glass  insulators  gave  out,  and  temporarily  stand- 
and  two-petticoat  glass  insulators  with  teats  were  used  to  support 
a  mile  of  wire.  These  latter  were  closely  watched,  especially  in 
wind  and  rain.  While  the  former  often  cracked  or  split,  and  in 
some  cases  set  poles  on  fire,  the  ordinary  insulators  showed  no 
signs  of  weakness.  Locust  pins  were  used,  and  as  an  extra  pre- 
caution every  pin  was  boiled  in  paraffine  until  thoroughly  soaked. 
So  far  as  can  be  ascertained  by  careful  observation  there  has 
been  no  cracking,  splitting  or  leakage,  and  no  arm  or  pin  has 


Smith-V.mi.e  DiRiaT  Conm  iild  J  1.1  Comiknskk. 


been  burned  or  charred.  The  line  has  been  cut  out  and  thrown 
in  suddenly  every  day  for  nine  months  ;  but  while  the  water  in  a 
storm  hangs  from  the  teals  and  drips  near  the  wire  or  upon  the 
arms,  no  results  detrimental  to  the  proper  working  of  the  line 
have  been  observed.  Several  large  glass  insulators  have  passed 
through  severe  storms  without  accident,  though  badly  cracked. 
It  is  theretore  a  natural  conclusion  that  boiling  the  pins  in  paraf- 
fine is  of  extreme  importance. 

The  possibility  of  synchronizing  the  machine  at  Auburn  with  the 
Newcastle  generators,  the  distance  between  the  stations  being 
some  five  and  one-half  miles,  and  the  line  of  No.  4  copper  wire, 
was  seriously  questioned  by  some  authorities,  who  claimed  that 
as  the  capacity  of  the  line  was  small,  the  effect  would  be  to  cause 
a  current  lag  or  a  change  in  the  form  of  the  electromotive  force 
curve  and  make  the  machines  pirnip  or  altogether  fall  out  of  syn- 
chronism. Not  the  slightest  difficultj'  of  this  nature  was  exper- 
ienced. In  fact,  when  Station  No.  2  comes  in,  the  operator  at 
Station  No.  i  hardly  know.s  the  moment,  there  being  only  a  slight 
movement  of  the  ammeters. 

At  present  all  regulation  (the  system  is  hand  regulated)  is  done 
at  Station  No.  i.  Station  No.  2  starts  up  with  a  specified  load,  and 
as  the  general  load  increases,  at  a  telephone  signal  Station  No.  2 

*Paper  read  at  the  annual  convention  of  the  Pacific  Coast  Electric  Transmission 
Association,  San  Francisco. 


Scotia,  a  150  h.  p.  tandem  compound  engine,  to  be  directly 
coupled  to  dynamo  from  Dick,  Kerr  &  Co.,  of  London,  for  electric 
lighting.  The  order  was  given  on  the  recommendation  of  Dr.  ). 
T.  Nicholson,  Professor  of  Engineering,  who  was  formerly  at  the 
Institute  of  Science,  .McGill  University,  and  the  purchasen*  slate 
that  this  engine  is  to  be  placed  with  other  engines  of  the  leading 
British  inakers  as  an  example  of  the  best  English  and  fcvreign 
practice  in  engineering. 


The  council  of  St.  Mary  s,  Out.,  have  passed  a  by-law  lo  pro- 
vide $15,000  for  llie  purpose  of  acquiring  the  electric  light  plant 
now  owned  bj^  Mr.  Reesor.  The  ratepayers  will  \ote  on  Iho 
question  on  July  21st. 

Mr.  \V.  T.  Steward,  electrical  engineer,  Toronto,  has  removed 
from  Temple  Building  lo  Room  3S,  Vonge  Street  Arcade.  Mr. 
Steward  has  just  given  a  valuation  of  the  ele».lric  light  fA»n\  a 
Gait,  Ont.,  for  the  corporation. 

In  the  report  in  last  issue  of  the  annual  banquet  of  Hamilton  No. 
2,  Canadian  Association  Stationary  Engineers,  it  was  staled  thai 
the  response  to  the  toast  of  "Education"'  was  made  by  Mr.  Ge<ld^ 
of  the  Scranton  School  ot  Correspondence.  This  was  an  error, 
as  Mr.  Geddes  represents  the  .\merican  School  of  Corresjx>ndence, 
of  Boston. 
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HANDY  WIRING  TABLES. 

liY  "W.  R." 

In  many  shops  and  mills  where  the  readers  of  this 
'ournal  pass  twelve  out  of  the  twenty-tour  hours 
of  each  day,  six  days  in  the  week,  says  the  Station- 
ary Engineer,  they  have  to  attend  a  dynamo  for 
three  or  more  hours  per  day  at  this  season  of  the 
year.  Should  another  lamp  be  wanted  in  some  closet 
or  over  some  bench,  the  engineer,  of  course,  is  the  one 
to  put  it  in.  Oftentimes  he  may  be  in  doubt  as  to  the 
size  of  wire  to  run  by  which  he  would  be  insured  of  get- 
ting the  full  candle  power.  The  tables  accompanying 
this  will  show  the  current  required  ,iby  lamps  of 
different  candle  power  and  voltages  and  the  size  of  wire 
for  a  given  distance  in  feet  for  any  number  of  lamps  of 
the  two  principal  voltages  now  in  use,  viz  :  50  volt 
alternating  and  1 10  volt  direct.  The  tables  are  correct 
and  conform  to  the  rules  of  the  board  of  fire  under- 
writers, and  are  the  same  as  are  used  by  one  of  the 
largest  construction  companies  in  Massachusetts.  The 
tables  are  of  such  convenience  in  running  wire  that  the 
task  of  selecting  the  proper  size  becomes  an  easy 
matter,  and  engineers  having  electric  light  work  to  do 
should  preserve  them  for  future  reference.  Table  No. 
I  shows  the  current  in  amperes  required  by  lamps  of 
different  candle  power  and  designed  for  different  volt- 
ages. Table  No.  2  shows  the  size  of  wire  required  for 
any  number  of  16  c.p.  iio  volt  lamps  with  the  average 
loss  of  2%  at  any  distance  from  50  to  200  feet.  Table 
3  gives  similar  information  regarding  16  c.  p.  50  volt 
lamps. 

TABLE  I. 

Amperes  per  Lamp  at  Different  Voltages. 


I'oltag'e.  50 

60 

70 

75 

100 

1 10 

120 

C.P. 

Amperes. 

1 0 

.80 

•56 

•50 

.48 

.46 

•44 

•43 

16 

1 .0 

.86 

.76 

•74 

.60 

•58 

•56 

20 

••5 

•■'5 

1 . 1 1 

1. 10 

.78 

.76 

•74 

24 

1.6 

1.22 

1.18 

1-15 

.80 

.78 

.76 

32 

2.40 

1.70 

1.50 

1-45 

1.20 

1. 18 

1. 16 

50 

3- 50 

2.30 

2.25 

2.20 

1.72 

1.68 

1.60 

75 

4.20 

3-5° 

3-45 

3-40 

2.42 

2.36 

2.30 

100 

6.80 

4.60 

4.40 

4-35 

3-25 

3.20 

3^'5 

Walts  per  lamp  =  E.M.F.  x  current. 
Ex.: — 50  volts  X  I  ampere  =  50  watts. 


16  c.  p.  110  voll  lamps. 

Current  per  16  c.p.  lamp,  1  10  volt  =  .56  ampere.  No.  16  wire  is 
the  smallest  allowed  to  be  used  by  the  underwriters. 


6  E 
2  JS 


Distance  in  Feet. 


50    60     70    80    90    100    120    140  160 


180 


Size  of  Wire,  B  &  S  Gauge,  2%  loss. 


1 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

2 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

3 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

4 

16 

16 

16 

16 

16 

16 

16 

16 

'5 

•5 

'5 

5 

16 

16 

16 

16 

16 

16 

16 

'3 

'3 

13 

1 2 

6 

16 

16 

16 

'5 

'5 

'5 

'4 

'3 

13 

1  2 

1  2 

7 

16 

16 

16 

>4 

'4 

'4 

13 

>3 

1  2 

I  r 

1 1 

8 

16 

16 

•5 

'4 

14 

'3 

'3 

1  2 

1  1 

1  I 

1 0 

9 

16 

'5 
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Sixteen  c.  p.  50  volt  lamps.    Loss  2%  both  sides  of  circuit. 
Current  per  16  c.p.  50  volt  lamp=i   ampere.    No.  16  wire  is 
the  smallest  allowed  to  be  used  by  the  underwriters. 
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BY  THE  WAY. 

By  the  courtesy  of  Mr.  E.  B.  Merrill,  I  have  been 
privileged  to  glance  over  a  letter  received  by  him  from 
a  friend,  who  is  a  Lieutenant  with  the  volunteer  de- 
tachment of  Electrical  lingineers  (R.E.)  in  South  Africa. 
This  detachment,  consisting  ot  fifty  men  and  four 
officers,  was  organized  early  in  the  year,  and  their 
offered  services  were  eagerly  accepted  by  the  War 
Office,  who  granted  ^£,5,000  for  equipment  and  apparat- 
us. This  consists  of  two  search  light  trains,  each  com- 
prising a  steam  traction  engine,  and  two  24-inch  pro- 
jections, the  latter  mounted  on  gun  carriages.  Each 
train  consists  of  twenty-three  men  commanded  by  a 
Captain.  Each  dynamo  is  mounted  on  a  bracket  in 
front  of  the  engine  and  arranged  for  link  belt  drive. 
While  the  apparatus  was  being  manufactured,  the  de- 
tachment were  given  a  "send  off"  dinner  at  the  Princes' 
restaurant  in  London,  at  which  Lord  Kelvin  presided, 
and  were  also  entertained  by  the  Mayor  and  Corpor- 
ation of  Chelmsford.  On  March  i6th  they  sailed  for 
Cape  Town.  1  quote  from  the  letter  the  following 
further  particulars  :  "Our  plant  is  of  our  own  design 
and  something  completely  new  in  the  field.  The  navy 
had  already  improvised  lights  by  taking  theirs  ofT  their 
decks  and  screwing  them  onto  railway  trucks,  but  their 
use  was  only  for  signalling,  and  they  are  tied  to  the 
railway  line,  whereas  ours  are  perfectly  as  movable 
as  field  guns,  and  we  are  to  take  them  right  into  the 
firing  line,  one  idea  being  to  cover  the  advance  of  men 
at  night  with  a  screen  of  light,  and  ot  course  we  would 
also  be  usetl  in  connection  with  heavy  artillery  for  siege 
purposes.  We  have  also  got  some  very  neat  field  tele- 
phone geai  ,  and  we  have  arranged  bikes  to  carry  reels 
of  22  bare  copper  wire,  which  can  be  paid  out  on  the 
veldt  at  the  rate  of  ten  miles  an  hour  if  necessary.  It 
is  astonishing  how  little  insulation  is  required.  At 
some  experimental  runs  we  buried  the  two  experimental 
wires  in  mud  10  feet  apart  at  a  road  crossing,  and  the 
talking  was  quite  distinct.  We  have  also  got  a  very 
complete  equipment  of  tools,  so  that  it  would  be  a  queer 
job  that  we  could  not  tackle.  We  can  work  the  lights 
up  to  a  distance  of  one  mile  from  the  generator,  the 
cables  being  arranged  on  drums  mounted  on  gun  wheels. 
As  one  instance  of  our  usefulness,  we  could  have  en- 
abled the  artillery  to  reduce  Cronje's  defence  in  a  couple 
of  days,  because  he  could  not  have  had  a  chance  to  en- 
trench at  night  time." 
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BURLEIGH  FALLS  POWER  DEVELOPMENT. 

On  Monday,  June  4th,  upon  the  invitation  of  Mr.  J.  A.  Culver- 
well,  managing  dii  ector  of  the  Central  Ontario  Power  Company, 
a  party  of  gentlemen  from  Lindsay  and  Peterborough  made  a 
visit  of  inspection  to  Burleigh  FaLs,  where  the  plant  of  the  com- 
pany is  to  be  located.  On  arriving  at  Burleigh  Falls,  per  steamer 
from  Lakefield,  they  crossed  over  to  the  mouth  of  Perry's  Creek. 
The  channel  forms  the  overflow  from  the  waters  held  back  by  the 
large  dam  above,  and  down  its  course  an  immense  volume  of 
water  was  racing.  Fifty  yards  from  where  the  creek  empties 
into  the  lake  the  sides  of  the  gorge  come  together  within  a  few 
feet,  and  at  this  point  the  power  dam  will  be  placed.  The  solid 
granite  sides  of  the  gorge  slope  up  from  the  narrow  bottom  in  the 
form  of  a  V,  affording  facilities  for  Ihe  strongest  possible  con- 
struction. It  is  proposed  to  build  the  dam  of  rock  and  concrete. 
The  head  of  water  is  estimated  at  from  27  to  30  feet.  The  visi- 
tors were  much  impressed  with  the  immense  source  of  power,  and 
the  purposes  of  the  company  were  explained  to  them,  after  which 
dinner  was  partaken  of  at  the  Burleigh  Falls  hotel,  and  some 
brief  addresses  given  by  Mr.  Culverweil,  Mr.  McLaughlin,  solici- 
tor for  the  company,  and  others. 


PERSONAL. 

Mr.  J.  W.  Marr,  chief  engineer  for  the  Metropolitan  Railway 
Co.,  has  resigned  his  position. 

Aid.  Robt.  C.  Pettigrew,  president  of  the  Canadian  Association 
Stationery  Engineers,  was  elected  one  of  the  board  of  managers  of 
the  Hamilton  Art  School  at  the  annual  meeting  on  May  281  h. 

Mr.  Geo.  McDonald,  late  electrician  for  the  city  of  Monclon, 
N.  B.,  has  been  engaged  to  superintend  the  installation  of  the 
electric  power  plant  of  the  Truro  Knitting  Mills  Co.  at  Truro,  N.  S. 

Mr.  Albert  Mitchell,  who  succeeded  Mr.  Somerset  as  superin- 
tendent of  the  Winnipeg  Street  Railway,  has  resigned  this  position 
and  has  gone  to  Perth,  West  Australia,  to  engage  in  railway 
work. 

Mr.  J.  Alex.  Culverweil,  electric  and  hydraulic  broker,  has  re- 
moved from  Toronto  to  Peterborough,  having  accepted  the  posi- 
tion of  managing  director  of  the  Central  Ontario  Power  Company, 
proprietors  of  the  Burleigh  Falls  water  power. 

Mr.  Frederick  A.  Hamilton,  E.  E.,  of  Halifax,  N.  S.,  has  been 
engaged  by  Clarke,  Forde  &  Taylor,  engineers  to  the  Commer- 
cial Cable  Conpany,  to  accompany  the  expedition  which  is  lo  lay 
a  cable  from  Canso,  N.  S.,  to  New  York.  Mr.  Hamilton  expect- 
ed to  remain  at  New  York  to  take  the  usual  thirty  days'  tests. 


Mr.  S.  Potter,  superintendent  of  the  London  Street  Railway, 
recently  tendered  his  resignation,  and  we  understand  has  been 
appointed  chief  engineer  at  the  power  house  of  the  Toronto  Rail- 
way Company.  Before  leaving  London,  Mr.  Potter  was  made  the 
recipient  of  a  diamond  ring  and  complimentary  address  form  the 
employees  of  the  mechanical  department  of  the  London  Street 
Railway  Company.  Mr  Potter  has  been  succeeded  by  Mr.  Harry 
Welburn. 

We  regret  to  record  the  death  of  Mr.  F.  E.  P.  Pepler,  barrister, 
of  Barrie.  The  late  Mr.  Pepler  was  among  the  enterprising 
citizens  who  in  the  earlv  days  assisted  to  introduce  the  electric 
light,  having  been  one  of  the  largest  stockholders  in  the  local 
company.  Deceased  manifested  distinguished  abilities,  not  only 
in  his  chosen  profession,  but  also  as  a  business  man  and  in  p>olitical 
and  municipal  affairs.  He  was  twice  elected  mayor  of  tfie  town 
and  filled  many  other  responsible  positions. 

The  following  gentlemen  from  Canada  attended  the  recent 
annual  convention  of  the  National  Electric  Light  .\ssocialion  at 
Chicago  :  Mr.  Fred.  Nichols,  manaeer  Canadian  General  Elec- 
tric Co.,  Toronto,  who  is  an  ex-president  of  the  N.E.L..-\.;  Mr. 
W.  McLea  Walbank,  manager  of  the  Lachine  Rapids  Hydraulic 
&  Land  Co.,  Montreal  ;  Mr.  C.  B.  Hunt,  manager  London  Elec- 
tric Co.,  London,  Ont.;  Mr.  .\.  A.  Dion,  superintendent  Ollawa 
Electric  Co.  and  president  of  the  Canadian  Electrical  Associa- 
tion ;  Mr.  E.  D.  McCormack,  Canadian  Gener.il  Electric  Co., 
Toronto  ;  Mr.  R.  S.  Kelsch,  superintendent  Lachine  Rapids 
Hydraulic  &  Land  Co.,  Montreal. 


The  Electrical  Construction  Co.,  of  London,  Limited,  have 
recently  received  orders  for  four  motors  of  different  sizes  from 
their  Toronto  agent. 

The  Noxon  Company,  of  Ingersoll,  have  purchased  from  Ihe 
Electrical  Construction  Co.,  of  London,  Limited,  one  15  h.  p. 
multipolar  motor,  and  report  being  well  pleased  with  the  ma- 
chine. 

The  Electrical  Construction  Co.,  of  London,  Limited,  have 
completed  a  contract  with  the  Chatham  Navigation  Co.  for  the 
wiring  and  complete  installation  of  a  100  light  electrical  equip- 
ment for  their  boat  at  Chatham. 

Mr.  James  F.  Webb,  of  Ypsilanii,  Mich.,  representing  a  syndi- 
cate of  capitalists,  is  promoting  an  electric  rail  vav  from  Windsor 
to  Ruthven  and  from  Kingsville  to  Leamington,  Onl.  The  cap- 
italists are  those  who  own  the  electric  railway  running  from 
Ypsilanii  to  Orchard  Lake,  Mich. 


The  Smoke  Nuisance  and  Big  Fael  Bills 

CAN  BE  GOT  RID  OF  BY  USING 

1  iM«  HMi  11  mm 


'  I  i  I  K  Most  perfect  Fuel  Economizer  and  Smoke 
I  Consumer  in  the  World.  Endorsed  by  the 
best  master  mechanics,  engineers  and  coal 
users  in  the  country.  Every  machine  put  on  with 
a  guarantee  to  consume  95%  of  smoke  and  a 
saving  of  from  10  to  20%  in  fuel.  Can  be  used  00 
any  lurnace.  Patent  rights  for  sale  for  Nova 
Scotia,  ^Newfoundland,  and  a  number  of  Ihe 
States  of  Ihe  L'nion. 

For  further  p.irlii  \il.<rs  .ipplv  to  .  .  . 


THE  JUBILEE  GRATE  BAR  CO.,  TORONTO,  ONT. 

FOOT   OF  WEST   MARKET  STF5EET 

W^ATCM   THIS   space:    NEXT  IVIONTH 


Power  Factor- 


Complete  Circuit  Series 
Lamps  with  Regulator — .90. 

Manhattan  Regulating  Reactance  Coil. 

Kogulaloi  loss  constant  at  all  loads,  ,:oo  walls. 
Regulators  to  provide  for  any  v>ercentage  of  circuit,  frv>ni 

10  lo  1 00  per  cool . 

Manhattan  Series  A.  C.  Enclosed  Lamps. 

.Al  6.6  amp.,  72-volls,        watts.     Total  loss  in  lamp,  5  watts. 
Power  Factor  .qi.     Et¥.ciency  .00. 
Terminal  and  Arc  X'oltage  the  same.    Concentric  mechanism,  hut  vnic  magnet  used 

in  Limp.     No  springs. 

MANHATTAN  GENERAL  CONSTRUCTION  CO.,  TORONTO,  CAN.    r.^™^;: B,ac 
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SPARKS. 

A  telephone  line  is  beiny  built  from  St. 
Martin's  to  St.  John,  N.B.,  the  Bonny 
River  Lumber  Company  being  interested. 

The  Pontiac  Telephone  Co.,  of  Pontiac, 
Que.,  was  sold  by  the  sheriff  recently  to 
Mr.  William  McCochon,  for  the  sum  of 
$1,700. 

The  St.  Martin's  Telephone  Company, 
at  annual  meeting  held  at  St.  Martins, 
N.B.,  last  month,  elected  John  McLeod, 
M.P.P.,  president,  W.  H.  Allan  vice- 
president,  and  A.  W.  McMackin  secretary. 

Mr.  E.  H.  Boss  has  resigned  his  position 
as  local  manager  of  the  Bell  Telephone 
Co.  at  St.  Catharines,  Ont.,  and  has  en- 
tered the  employ  of  tlie  Niagara,  St. 
Catharines  and  Toronto  Railway  Com- 
pany. 

The  Kinnear's  Mills  Telephone  Co.,  of 
Kinnear's  Mills,  Que.,  are  about  to  con- 
struct a  telephone  line  from  Thedford 
Mines  to  Kinnear's  Mills,  a  distance  of  12 
miles,  and  have  invited  tenders  for  the 
work. 

A  recent  report  from  Springhill,  N.S., 
stated  that  owing  to  a  disagreement  be- 
tween the  town  authorities  and  the  electric 
light  company  as  to  the  number  of  hours 
per  night  the  light  should  burn,  the  con- 
tract had  been  cancelled  and  the  town 
was  in  darkness. 

The  town  of  Dartmouth,  N.  S.,  made  a 
proposition  to  the  Dartmouth  Electric 
Light  Company  to  purchase  their  plant, 
at  the  price  of  $20,000.  This  the  com- 
pany refused  to  accept,  and  suggested 
$27,000  as  the  figure  at  which  they  would 
sell.  It  is  probable  that  arbitration  will  be 
resorted  to. 

The  electrical  equipment  of  the  D.  S. 
Perrin  Co.,  biscuit  manufacturers  of  Lon- 
don, Ont.,  has  gone  through  a  great  many 
radical  changes  since  the  company  decided 
to  operate  their  own  plant.  Originally  a 
1 25-light  dynamo  was  thought  to  be  suffi- 
cient for  their  requirements.  This  they 
found  too  small,  but  they  retained  it  as  a 
power  generator  to  operate  a  12  h.p. 
motor  for  running  a  box  factory,  and  in- 
stalled a  250  light  dynamo  to  operate  the 
lights  throughout  their  factory.  In  the 
fall  of  if>99  they  realized  Ih.at  they  should 
have  a  larger  lighting  dynamo,  but  after 
receiving  figures  and  making  sundry  tests 
they  decided  to  retain  the  250  light  ma- 
chine for  another  season,  which  they 
operated  to  over  250  lights  regularly. 
They  have  now  placed  an  order  with  the 
Electrical  Construction  Co.,  of  London, 
Limited,  for  a  50  k.w.  generator  (67  h.p.), 
retaining  the  250  light  dynamo  for  operat- 
ing their  recently  enlarged  box  factor)'. 
This  makes  four  machines  this  enterprising 
firm  of  biscuit  manufacturers  have  pur- 
chased from  the  Electrical  Construction 
Co.,  of  London,  Limited,  and  they  express 
themselves  as  well  pleased  with  their  opera- 
tion. 


The  inauguration  of  the  new  eleclric 
street  railway  system  at  St.  Johns,  New- 
foundland, took  place  on  May  ist  last. 
The  road  was  built  by  Mr.  R.  G.  Reid,  of 
Montreal.  The  power  house  is  situated 
at  Petty  Harbor,  nine  miles  south  of  St. 
Johns.  At  this  point  a  small  river  dis- 
charges its  waters  into  the  sea.  The 
stream  is  fed  from  a  chain  of  four  lakes 
beyond  the  head  of  the  valley,  which  run 
into  each  other.  At  the  outlet  of  the  last 
of  these  lakes  Mr.  Reid  constructed  a 
large  dam,  and  from  this  a  flume  winds 
along  a  steep  hillside  for  3,300  feet,  passing 
through  a  tunnel  350  feet  in  length,  cut 
through  the  solid  rock  and  terminating  in 
a  large  sluice  box  of  timber,  at  the  bottom 
of  which  is  a  steel  tube  six  feet  in  diameter, 
through  which  the  water  has  a  descent  of 
185  feet,  to  the  bottom  of  the  valley.  The 
water  wheel  is  20  feet  in  diameter.  The 
power  house  is  130  feet  x  24  feet  and  is 
built  of  stone.  The  ca|)acity  of  the  plant 
is  3,200  h.p.,  although  the  present  needs  do 
not  call  for  more  than  2,350  horse  power. 
The  cars  were  built  in  Montreal.  Mr.  G. 
H.  Massey,  of  Montreal,  was  superintend- 
ing engineer,  and  Mr.  W.  Mackay  electrical 
su  perintendent. 

MOTOR  TENDERS  WANTED 

Two  good  reliable  men,  with  experience,  to  atfnd 
motors.  Permanent  position.  Apply  immediately,  74 
Empress  Crescent  Toronto. 


ENGINEERS,  Firemen  Machinists,  and  elec- 
tricians: Send  10  cents  for  new  44  page  pamphlet, 
containing  list  of  questions  asked  by  Examining  Board 
of  Engineers.  GEORGE  A.  ZELLER,  Bookseller, 
St.  Lonis,  Mo.,  U.S.A.  Mention  Canad'AN  Elec- 
trical News. 


FOR  SALE 

Owing  to  Enlarging"  Plant. 


One  650  light  looo  volt  Wood  Alternator,  Switchboard, 
Instruments  Exciter  and  two  spare  Armatures,  with 
300  light  capacity  in  transformers,  for  the  sum  of  $600; 
can  be  seen  working. 

Also  one  2614  inch  Perfection  and  one  305^  inch 
Perfection  water  wheel,  almost  new,  wi  h  shafting  and 
crown  gears  and  pinions,  manufactured  by  Madison 
Williafns,  Port  Perry,  Ont.,  for  the  sum  of  $'7s  for  the 
26^  inch  and  $200  for  1.0%  Inch  wheel,  which  include-) 
crown  gears  and  pinions.  These  wheels  can  also  be 
seen  in  operation.  The  whole  or  part  of  the  above, 
along  with  some  new  2  inch  shafting  and  pulleys, 
will  be  sold  to  suit  purchaser.  Full  particulars  may  be 
had  upon  addressing  a  card  to 

The BowMANViLi.F.  Elecikic  Light  Co.,  L't'i>., 

Bowmanville,  Out. 


FIRSTBROOK  BROS. 

Kirif/  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BbOCKS 

AND  GROSS-flKMS. 


WRITK  FOR  PARTICULARS. 


FOR  SALE 

60  K.W.  Westinohouse  1000  V.  Alternating  Generator,  with 
Excit(;r  ;    both  in  i^ood  condition. 

Electric  Repair  &,  Contracting  Go. 

617-619  Lagauehetiere  Street  MONTREAL 

An'  it's  BELTS,  BKl.TS.  BELTS.-R.  KiiM.iNr.. 

F.  E.  DIXON  &  CO. 


Leather 


Belting 


The  Strongest,  Heaviest,  and  Best  Belting  in  the  Dominion 

Sil^  S.  E.  NORRIS  &  CO.       30  Wellington  Street  East,  TORONTO,  ONT. 


LONDON     -  ENGLAND 
EsTAULi.snKi)  1775. 


Soiul  for  Pliic  Lists  and  Discoiiiils. 


26  6  28  Adelaide  St.  W 

T©K0I«TO. 


IM 

I 


VICTOR^ 
TURBINES 

I         OPERATING  DYNAMOS 

^  That  there  are  more  Victor 
Ijj  Turbines  in  use  supplying' 
power  for  electric  generators 
Ijj  than  any  other,  is  due  to  the 
jjl  many  points  of  superiority 
1^   possessed  by  this  Turbine. 


i 

^ 

lU 


Peaiures  Worih  Remembering 

Hiqh  Speed.  Close  Regulation, 
Great  C  opacity.  High  Efficien- 
cy, Perfect  Cylindef  Gate, 
ateady  Motion. 


RECENT  PLANTS  INSTALLED: 

Lai  liiiie  Rapids  Hydraulic  &  Laiul 
Co.,  Montreal,  fjne.,  12,000  h.p.; 
Cliainbly  Maniifactiirinj^  ('o.,  Mon- 
treal, Otie.,  20,000  West 
Kootenay  ''ower  iS;,  Lijjlit  Co.,  Ross- 
land,  R.C.,  3,000  h.p.;  Doljjeville 
I'-lectric  Lig'hl  &  Power  Co.,  I5olije- 
ville,  N.Y.;  Honk  Falls  I'ower  Co., 
l''llenvillt„  N.Y.;  Hudson  River 
Power  Transmission  Co.,  Mechan- 
icsville,  N.Y.;  Cataract  Power  Co., 
Hamilton,  Ont. 

C'OKKESPONDKNCK  SOI-KirKO 

THE  III 

Stillweli-Bierce  & 


DAYTON,  OHIO,  U.  S.  A. 


io6 
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SPARKS. 

The  Central  Electric  Company,  of  Portage  la  Prairie,  Man., 
will  enlarge  the'r  plant  this  year. 

The  council  of  Parry  Sound,  Ont.,  are  considering  the  question 
of  taking  over  the  electric  light  plant. 

The  town  of  Palmerston,  Ont.,  will  probably  purchase  the 
electric  light  plant  now  owned  by  Mr.  C.  Anderson. 

G.  C.  Hinton  &  Company  have  secured  the  contract  for 
electrical  supplies  for  the  corporation  of  Victoria,  B.C. 

Conroy  Bros,  have  commenced  the  erection  of  a  new  power 
house  at  Deschenes,  Que.,  to  replace  the  one  recently  burned. 

It  is  announced  that  by  the  early  fall  the  Metropolitan  Electric 
Company,  of  Ottawa,  will  have  completed  their  power  plant  at 
Britannia. 

A  scheme  is  said  to  be  on  foot  to  erect  a  large  power  house  at 
the  Chaudiere,  Ottawa,  for  the  purpose  of  supplying  electric  pow- 
er for  industrial  purposes. 

Grand  Forks,  B.  C,  ratepayers  are  to  vote  on  a  by-law  to 
raise  $50,000  to  complete  and  extend  the  water  and  electric  light 
system  and  to  make  other  improvements. 

A  committee  has  reported  to  the  Montreal  city  council  recom- 
mending that  tenders  be  invited  for  operating  an  incline  railway 
service  to  the  mountain,  to  be  operated  by  steam  or  electricity. 

The  owners  of  the  Dufferin  Mine,  on  Salmon  River,  in  Nova 
Scotia,  have  recently  installed  an  underground  electric  lighting 
plant,  said  to  be  the  first  of  the  kind  employed  in  that  province. 
The  engine  is  250  h.p.  Corliss. 

-  The  Jacques  Cartier  Water  Company,  of  Quebec,  have  pur- 
chased property  on  the  cbrner  of  St.  John  and  d'Anteuil  streets, 
in  that  city,  and  are  having  plans  prepared  for  a  brick  and  stone 
building  to  be  built  thereon,  to  be  used  as  office  and  distributing 
station. 

Among  the  companies  incorporated  at  the  recent  session  of  the 
Nova  Scotia  Legislature  were  the  following  :  The  Liverpool  & 
Milton  Tramway  Co.,  of  Liverpool  ;  the  Liverpool  Marine  Rail- 
way Company,  and  the  Cape  Breton  Electric  Tramway  &  Power 
Company. 

The  Toronto  Railway  Company  will  ask  the  York  county  coun- 
cil for  the  right  to  extend  the  Mimico  and  Lake  Shore  road  to  the 
Lorne  Park  rifle  butts.  The  company  purposes  asking  Peel 
county  for  the  right  to  extend  to  Oakville. 

Mr.  Willis  Chipman,  C.E.,  of  Toronto,  has  reported  for  the 
corporation  of  Brockville,  Ont.,  on  the  valuation  of  the  gas  and 
electric  light  plants  in  that  city.  He  places  the  value  of  the  gas 
works  at  $56,000,  and  that  of  the  electric  light  plant  at  $^^S,ooo. 


The  value  of  the  arc  system  was  placed  at  S8,ooo.  The  corpor- 
ation will  probably  take  over  the  plants. 

Chicago  capitalists,  including  Messrs.  D.  S.  Wegg,  J.  P.  Wi- 
borg,  G.  K.  Clutton,  W.  H.  Dayton  and  G.  H.  Pope,  have  been 
incorporated  as  the  Auglo-American  Power  Company,  with  a 
capital  of  $5,000,000.  The  company  is  to  acquire  1  he  Jenison 
water  powers  on  the  Kaministiquia  river  near  Port  Arthur,  which 
it  is  the  intention  to  develop  for  power  purposes. 


MOONLIGHT  SCHEDULE  FOR  JUNE. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Uoius. 

H.M. 

H.M. 

H.M. 

I  .  .  .  . 

P.M. 

9- 30 

A.M 

3- 30 

6.00 

2.  .  .  . 

If 

10.00 

3-3° 

5-3° 

3  

10.30 

3-30 

5.00 

4  

1 1. 00 

3- 30 

4- 30 

5  

11.30 

3- 30 

4.00 

6.... 

A.  .M. 

0.00 

3-30 

3-30 

8.... 

0.20 

3- 30 

3.10 

9  

0.50 

3-30 

2.40 

10. . . . 

n 

1.20 

3-30 

2. 10 

II.... 

No  Light. 

No 

Light. 

12. . . . 

No  Light. 

.No 

Light. 

I 

No  Light. 

No 

Light. 

14.... 

No  Light. 

No  Light. 

15.... 

P.M. 

8.10 

P.M.  10.40 

2.30 

16.... 

8.10 

1 1. 10 

3.00 

17  ... 

n 

8.10 

1 1.50 

340 

18  

8.10 

K.M.  0.20 

4. 10 

19.... 

8.10 

0.50 

4.40 

20  

n 

8.10 

1.20 

5.10 

21 ... . 

8.10 

2.00 

5- 50 

22. . . . 

n 

8.10 

2.40 

6.30 

23.... 

8.10 

• 

3-30 

7.20 

24  

n 

8.io 

3-30 

7.20 

25.... 

n 

8.10 

3-30 

7.20 

26.... 

8.10 

3-30 

7.20 

27.... 

8. 10 

3-'<o 

7.20 

28.... 

8.10 

n 

3-30 

7.20 

29.... 

8.10 

3- 30 

7.20 

30.... 

8.30 

3-30 

7.00 

Tot.al   I  yo.  20 
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TRADE  NOTES. 

Messrs.  Darling  Bros.,  of  Montreal,  have  placed  on  order  with 
the  Electrical  Construction  Co.,  of  London,  Limited,  for  two  5 
h.p.  bi-polar  motors. 

The  Times  Printing  Co.,  of  St.  Thomas,  Ont.,  have  purchased 
from  the  Electrical  Construction  Co.,  of  London,  Limited,  one  8 
h.p.  multipolar  motor  for  operating  pi  inting  presses. 

The  T.  Eaton  Co.,  Toronto,  are  making  extensive  changes  in 
their  electric  plant,  and  have  ordered  two  350  horse  power  en- 
gines for  direct  connection  to  dynamos  from  the  Robb  Engineer- 
ing Co. 

The  Electrical  Construction  Co.,  of  London,  Limited,  recently 
received  the  following  order  from  their  agent  in  Winnipeg  :  One 

1  h.p.,  two  2  h.p.,  one  5  h.p.,  and  two  8  h.p.  bi-polar  motors,  and 
two  15  h.p.  multipolar  motors. 

The  Electrical  Construction  Co.,  of  London,  Limited,  report 
the  following  recent  sales  :  Geo.  May  &  Sons,  Ottawa,  one  5  h.p. 
motor;  C.  D.  Burdick  &  Co.,  London,  one  10  h.p.  motor;  The 
London  Pant  &  Overall  Co.,  one  6  h.p.  motor  ;  E.  Parnell, 
London,  one  8  h.p.  motor  ;  J.  P.  Archibald,  Ingersoll,  one  15  h.p. 
motor  ;  Timbell  &  Co.,  London,  one  3  h.p.  motor  ;  C.  Kennedy, 
London,  one  3  h.p.  motor  ;  H.  W.  Petrie,  Toronto,  one  12  h.p. 
motor;  F.  Raney,  Kingston,  one  8  h.p.  motor;  W.  Carson, 
Kingston,  one  3  h.p.  motor  ;  N.  H.  Good,  Berlin,  one  3  h.p. 
motor. 

The  United  Electric  Company,  of  Toronto,  announce  the 
following  recent  sales  of  apparatus  :  R.  Anderson,  Ottawa,  one 
30  h.p.  motor,  three  5  h.p.  motors,  two  12  h.p.  motors,  and  one 

2  h.p.  motor  ;  Chas.  Morton,  Montreal,  three  2  h.p.  motors  ;  R. 
E.  T.  Pringle,  Montreal,  one  3  h.p.  motor  and  one  8  h.p.  motor  ; 
Miller  Bros.  &  Toms,  Montreal,  four  5  h.p.  motors,  one  10  h.p. 
motor,  and  one  direct  connected  elevator  motor  ;  John  Turner  & 
Son,  Toronto,  one  10  h.p.  motor;  Dominion  Bridge  Co.,  Mont- 
real, one  60  k.w.  generator  ;  Maritime  Electric  Co.,  Halifax, 
N.S.,  one  to  k.w.  direct  connected  generator  ;  McBurney  & 
Sons,  Callander,  Ont.,  one  20  light  arc  dynamo  and  lamps  ;  Fred 
Thompson  &  Co.,  Montreal,  one  5  h.p.  motor  and  one  3  h.p. 
motor  ;  S.  F.  McKinnon  Co.,  Toronto,  one  15  h.p.  motor  ;  Wm. 
McGill  &  Co.,  Toronto,  one  10  h.p.  motor  ;  Canada  Electric  Co., 
Montreal,  one  9  k.w.  generator  ;  West  Lorne  Electric  Light  Co., 
West  Lorne,  Ont.,  complete  plant,  both  arc  and  incandescent, 
for  lighting  the  town  ;  Truth  Publishing  Co.,  Toronto,  one  300 
light  dynamo  ;  Darling  Bros.,  Montreal,  5  elevator  motors;  Scott 
Bros.,  Ingersoll,  Ont.,  one  10  h.p.  motor  ;  R.  Elliott,  Ingersoll, 
Ont.,  one  4  h.p.  motor  ;  P.  Stewart  &  Co.,  Ingersoll,  Ont.,  one 
4  h.p.  motor,  C.  S.  Crabtree,  Toronto,  one  5  h.p.  motor  ;  A. 
Trudeau,  Ottawa,  one  1^  h.p.  motor  ;  Paris  Wincey  Mills,  Paris, 
Ont.,  one  500  light  dynamo  ;    C.  N.  Vroom,  St.  Stephen's,  N.B., 


one  6  h.p.  500  volt  motor  ;  White  Packing  Co.,  Stratford,  one 
400  light  dynamo  and  one  15  h.p.  motor  ;  A.  Bauer  &  Co., 
Waterloo,  Ont.,  one  35  light  dynamo  ;  P.  W.  Ellis  &  Co., 
Toronto,  one  3  h.p.  motor  ;  C.  W.  Huffman,  Winnipeg,  one  6 
h.p.  motor  ;  Perth  Flax  &  Cordage  Co.,  Stratford,  one  100  light 
dynamo  ;  Hodd  Cullen  Manufacturing  Co.,  Stratford,  one  50 
light  dynamo  ;  Kootenay  Railway  &  Navigation  Co.,  Kaslo, 
B.C.,  one  10  k.w.  direct  connected  generator;  Rideau  Lake  & 
Navigation  Co.,  Kingston,  one  250  light  generator  ;  Lippert  & 
Co.,  Berlin.  Ont.,  one  100  light  incandescent  dynamo  ;  John 
McGowan  &  Co.,  Alma,  Ont.,  one  60  light  dynamo;  James 
Fenwick,  Preston,  Ont.,  one  70  light  arc  dynamo  ;  Hamilton 
Steamboat  Co.,  Hamilton,  one  150  light  dynamo. 


SPARKS. 

Tenders  closed  on  May  30th  for  lighting  the  streets  of  Berlin, 
Ont.,  with  80  arc  lights. 

The  village  council  of  East  Toronto  have  decided  to  again  ask 
for  tenders  for  a  system  of  electric  lighting. 

The  Paris  Electric  Light  Company,  Limited,  of  Paris,  Ont., 
has  been  incorporated,  with  a  capital  of  $20,000. 

Mr.  J.  Carew,  of  Lindsay,  Ont.,  has  recently  installed  an 
electric  light  plant  for  lighting  his  saw  mill  and  yards. 

The  Whitby  Park  and  Electric  Railway  Company  has  been 
incorporated,  to  develop  a  summer  resort  scheme  near  Whitbv 
Ont.  ^' 

Permission  has  been  granted  to  the  Sun  Oil  Refining  Company, 
of  Hamilton,  to  increase  their  capital  stock  from  $15,000  to 
$50,000. 

The  promoters  of  the  electric  railway  between  Woodstock  and 
Ingersoll,  Ont.,  expect  to  commence  the  construction  of  the  road 
in  about  a  fortnight. 

Mr.  Jobin,  an  employee  of  the  Quebec  Lighting  and  Railway 
Co.,  was  serio'  sly  burned  at  the  Montmorency  power  house  by 
coming  in  contact  with  a  live  wire. 

The  Citizens'  Electric  Light  Company,  of  Smith's  Falls,  Ont., 
are  increasing  their  plant.  They  will  build  a  stone  addition  to 
the  power  house  and  put  in  another  engine. 

The  city  of  St.  John,  N.B.,  has  invited  tenders  for  lighting  the 
streets  of  the  city  by  electricity.  Tenders  close  June  29th.  Mr. 
Robert  Wisely  is  the  director  of  the  Department  of  Public  Safety. 

The  Montreal  Cotton  Company  have  applied  to  the  corporation 
of  Valleyfield,  Que.,  for  a  bonus  of  $50,000  and  exemption  from 
taxation  for  twenty  years,  in  return  for  which  they  agree  to  con- 
siderably enlarge  their  works  and  to  supply  the  town  with  light 
and  power. 


METERS 

.  .  .  MANUFACTURED  BY  THE  .  .  . 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  l/l/attmeters  manufactured  by  the  Siemens  &  Halske 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision 

The  great  facilities  of  this  Company  haue  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  neuer  until  to-day  accomplished. 

CANADIAN  AGENTS  m 

MUNDERLOH  &  GO.  -  MONTREAL 

Write  for  Catalogue  and  Discounts. 
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SPARKS. 

It  is  understood  lhal  negotiations  are  in  progress  with  a  view  to 
installing  an  electric  light  plant  at  Port  Maitland,  Ont. 

The  by-law  authorizing  a  bonus  of  $21,000  to  the  Port  Dover, 
Branlford  and  Berlin  Electric  Railway  Co.  was  carried  in  Berlin, 
Ont.  a  few  days  ago. 

The  lime  for  receiving  tenders  for  lighting  the  streets  of  Toronto 
by  electricity  and  gas  and  for  the  supply  of  electric  energy  has 
been  extended  to  June  15th. 

The  town  of  Toronto  Junction,  Ont.,  will  issue  debentures  to 
cover  the  cost  of  installing  an  electric  light  plant.  An  expert  has 
estimated  the  probable  cost  of  a  plant  at  $i-?,ooo 

The  Manhattan  General  Construction  Company,  of  Newark,  N. 
J.,  had  the  most  extensive  of  the  many  arc  light  exhibits  at  the 
recent  N.  E.  L.  A.  convention  at  Chicago.  In  the  basement  of 
the  hotel  this  company  had  placed  a  50  k.w.  two-phase  1000  volt 
60  cycle  alternator,  which  was  driven  by  a  direct  current  motor. 
This  alternator  supplied  two  circuits  of  series  alternating  lamps, 
one  of  12  lamps  in  a  parlor  occupied  by  the  company's  exhibit, and 
another  of  10  lamps  on  the  hotel's  regular  arc  light  standards  in 
the  street.  The  former  circuit  also  contained  incandescent  lamps 
and  instruments  to  show  the  constancy  of  the  current  obtained  by 
the  regulator  when  the  arcs  were  cut  in  or  short  circuited.  To 
connect  up  these  circuits  required  2,000  feet  of  lead  covered  wire. 
In  addition  to  the  two  regulators  in  use  on  these  two  lines,  the 
company  showed  a  number  of  its  slanaard  sizes  of  the  latest  type, 
ranging  in  capacity  from  12  to  100  lamps.  The  lamps  shown  in 
operation  were  of  the  latest  type,  with  shunt    regulating  coils  and 


no  series  coils  whatever.  The  shunt  coil  is  concentric  with  the 
carbon  holder,  and  a  dash  pot,  also  concentric,  is  provided  lo 
prevent  the  shunt  coil  from  striking  the  arc  too  suddenly,  the 
dash  pot  cylinder  being  cut  away  so  that  over  the  normal'range 
of  operation,  once  the  arc  is  formed,  there  is  no  retardation  or 
friction.  The  cut-out  is  electro  mechanical,  the  regulating  magnet, 
in  case  it  drops  the  clutch  to  its  lowest  limit,  closing  a  by -pass 
around  the  arc,  but  through  a  magnet  which  holds  the  contact 
closed.  With  the  shunt  form  of  regulator  used  in  this  lamp,  the 
power  factor  is  improved  over  that  of  the  series  lamp,  and,  if 
desirable,  the  candle  power  of  the  lamps  may  be  changed  by 
simply  varying  the  current,  the  arcs  in  this  case  remaining  of  con- 
stant voltage  and  not  shutting  up  as  they  do  in  the  differential  form. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  maou^icture  of  electrica 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  n  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  10  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowine  the  above  to      a  fict, 

MESSRS.  FRED  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  St -ck,  which  they  loan  w  hile  repairs  are  lieing  made.  Their 

factory  is  so  arranged  that  they  can  run  night  and  day.  and  work  car,  be  fi-i-Kc:  i- 
the  shortest  possible  tiiTie.  Telephone  MajD  3149. 


SADLER  <fe  HA  WORTH 


Manufacturers  of 


OAK-TANNED  LEATHER  BELTING 


MONTREAL  and  TORONTO 


Orders  addressed  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  that  order  is  received. 


BELTS  MADE  SPECIALLY  FOR  ELECTRIC  POWER  USE. 


T  00k  For  Us  Next  Month 


Volta  Electric  Storage  Co. 

£E£i,milton,  Cantvcia  LIMITED  ^ 

'i'^^  -  .^-^ 

 t^s5^;;^i^5i:^i5v^::i5x^iis^^ii5>:^  ■ 
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Canadian  General  Electric 

Company's 

FAN  MOTORS 

1900 


Desk  Fans     Wall  Fans 
Ceiling"  Fans 

For  Direct  or  Alternating 
Current  Circuits 


The  "C.G.E."  Fan  Motors  have  stood 
the  test  of  many  seasons,  and  results  have 
proven  that  they  are  mechanically  and  elec- 
trically as  nearly  perfect  as  possible.  The 
same  general  standard  of  excellence  will  be 
found  in  them  this  season,  and  we  feel  con- 
fident that  they  will  continue  to  maintain 
their  supremacy  for  durability  and  efficiency. 


Our  price  list  will  be 
ready  for  issue  in  a  few  da)  s. 
Please  write  us  for  discounts. 


CANADIAN  GENERAL  ELECTRIC  CO'Y 


HKAO  OFT  ICE  : 

14  anfl  16  KlnQ  Street  East 

TORONTO.  ONT. 

likANi  II  Ol'I'lCKS  : 

MONTREAL  HALIFAX  WINNII'LG  VANCOUVER 


i  \c  i\>uii:s : 

PETERBORO',  ONT. 


ROSSLAND 
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The  New  System 

OF  EDUCATION 

Electrical 
Engineering 

Mecbanical,  Steam,  Civil 
and  Mining  Engineering; 
Architecture  ;  Drawing ; 
Surveying ;  Chemistry ; 
Shorthand  ;  Book  keeping 
and  English  Branches 
TAUCHT  BY  MAIL. 
Over  50  Courses. 
We  have  helped  thoasands  to  better  positions 
and  salaries.   Send  for  free  circolars,  stating 
the  subject  in  which  you  are  interested. 
THE  INTEHNATIORAL  CORKESFUNUEKCE  SCHOOLS, 
Box  1004,  Scranton,  Pa. 


.  '  Study  at  Home.    A  Few 

hours'  evening  study  NOW 
^will  increase  your  earning 
power  for  life.  Technical  Education 
by  Mail  (Steam.  Electrical  or  Mechanical 
Engineering.  Write  for  "Handbook  6 " 
for  special  terms. 


AMERICAN  SCHOOL  OF  CORRESPONDENCE 
Boston.  Mass  U.S.A. 


THE 


Crocker  Improved  Turbine 

in  Horizontal  Setting,  with  Quarter  Turn  Elbow. 


Where  the  nature  of 
the  location  will  per- 
mit its  use  this  t\T;>e 
has  many  advantages. 
It  is  very  suitable  for 
direct  connection  to 
dynamos,  and  many 
are  in  operation  in 
this  class  of  sen^ice. 


Notice  how  complete  and  compact  this  arrangement  is,  and  how  easily  it 
may  be  installed.  Can  you  use  anything-  of  this  kind  ?  Your  inqoihes  will 
receive  prompt  attention. 

Water    Powers    examined  and  Reports  made. 

Estimates  submitted  for  Complete  Equipments. 


The  JENCKES  MACHINE  CO., 

Lansdowne  St.,  Sherbrooke,  Que. 


Please  mention  the  Electrii  al  Nkws  when  corresponding  with  adve^Ii••e^^. 


YOU  NEED  NOT  REMAIN  IN  THE  DARK 
ABOUT  ENGINES. 

When  you  know  we  sold  34  engines  the  first 
47  days  this  year,  you  will  at  once  be  convinced  of  the 
efficiency  of  these  Engines.  Hundreds  in  use  in 
Canada  to  day,  giving  the  best  satisfaction.  Write  for 
Catalog  of  Wheelock  and  Ideal  Steam  Engines  and 
ilu-  Model  Gas  Engine. 


The 


GOLDiE  &  Mcculloch  co., 


Ltimited 


G ALT.  ONT. 


WE  ALSO  MAKE  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PI  MPS,  \V.\TER  W  HEELS,  FLOl  R 
MILL  MACHINERY,  OATMEAL  MILL  MACHINERY,  OATMEAL  STE.^M  KILNS,  WlX^D-WORKINC, 
MACHINERY,  IRON  PULLEYS,  WOOD  RIM  SPLIT  PULLEYS,  SHAFTING.  HANGERS,  GEARING, 
FRICTION  CLUTCH    PULLEYS,  ETC.,  SAFES,  VAULTS  AND  VAULT  DOORS. 


Scientific  American,  Oct.  14,  1899. 

The  Automobile  Macjazine 
has  at  last  come  to  hand  and  is 
the  most  thoroughly  satisfactory 
periodical  which  we  have  seen 
in  any  lang^uage  on  the  subject. 
It  is  of  regular  magazine  size  and 
has  1 1  I  pages.  The  quality  of  the 
articles  is  very  high  and  the  il- 
lustrations are  of  the  best.  Every- 
one who  is  at  all  interested  in  the 
automobile  will  find  something  in 
the  new  magazine  which  will  in- 
terest hiin.  Even  the  social  side  is 
far  from  being  neglected,  as  there 
is  an  article  on  the  recent  floral 
parade  at  Newport  and  on  the 
Automobile  Club  of  France.  The 
Automobile  Index,  which  occupies 
some  nine  pages,  is  exactly  what 
has  been  needed.  On  the  whole 
the  magazine  is  a  most  satisfac- 
tory one. 


SUBSCRIBE  TO 


31  State  Street, 

NEW  YORK. 

$3.00 


N  Y.  Eiening  Post.  Oct.  9.  1S99. 

The  new  illustrated  .Automo- 
bile Magazine  (New  York  :  I'. 
S.  Industrial  Publishinif  Co. I  has 
a  very  attractive  appearance,  and 
is  so  varied  in  contents,  with»>(it 
undue  padding,  that  one  wonders 
how  the  editor  can  fill  his  papes 
hereafter.  Still,  the  list  on  pape 
loi  shows  that  there  is  a  consider- 
able "  foreign  automobile  press; 
and  what  foreigners  can  do  in  the 
\va>  of  furnishing  "  copy  to  the 
printer,  .Americans  can.  The  so- 
ciety feature  of  the  new  vehicle  is 
brought  to  the  lr\->nl  with  news 
from  the  Newcn-irt  festi\?l  —  the 
driver,  by  the  way.  not  always 
sitting  on  the  left.  Thci-e  are 
competent  -seeming  Kvk  renews, 
and  some  concessionsane  made  to 
the  general  reader  in  v~omica lilies 
of  iH-ncil  and  verse.  The  maga- 
zine soems  free  from  bias. 
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JOHN  STARR,  SON  &  GO.,  Limited. 

t1flLIPf\X,  N.  S. 

Agent  fur  Ontario  ana  Quebec  : 
JOHN  FORMAN,  -  MONTREAL 


Please  mention  the  Electrical  News 
when  corresponding'  with  advertisers. 


ESTABLISHED  1849. 
Chari.es  F.  Clark,  Jared  Chittenden, 

President.  Treasurer 

Capital  and  Surplus,  $1,500,000. 
Offices  Throughout  the  Civilized  World 
Executive  Offices  : 
Nos.  346  and  348  Broidway,  New  York  City,  U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infer- 
mation  that  reflects  the  financial  condition  and  the  con 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
.'erilying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Toronto  Office  :  Cor.  Melinda  and  Jordan  Streets. 
Hamilton  Office  :  No.  39  James  Street  South. 
London  Office  :  No.  365  Richmond  Street. 
Winnipeg  Office  :  No.  398  Main  Street. 
Vancouvt-t  Office:  Cor.  Hastings  and  Hamilton  .Streets. 
Victoria  Office  :  Board  of  Trade  Building. 

Thos.  C.  Irving,  Gen.  Mgr.  Western  Canada, 

TOKONTO.  Ont 


FINE 

iBANK.OFFICE: 


OOURT  HOUSE  &  T  '^^.K^^ki^=?iX^^:l^ 
I DHUG STORE FITTIHGS.^W?5^END  FOR  ZES^^:^. 


TENDERS  V\0\frTED 


A   \v  eekly  Journal  ot  auvance  iniorma- 

tion  and  public  works. 
The    recognized   medium   for  advertise- 
ments tor  Tenders. 


CANADIAN  CONTRACT  RECORD! 

■  TORONTO../:,  .-r^ 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


MAKERS  OF 


The  Packard  Electric  Co.,  Limited 
Lamps  and 

Transfopmers 

All  Electrical  Supp.ies  Furnished 
Promptly  at  Lowest  Market  Prices. 

SOLE  AGENTS  FOR  SGHEEFER  RECORDING  WATT  METERS 

ST.  CATHARINES,  ONT. 


WESTON  mi 


GO. 


774-720  William  Street,  NEWARK,  N.J..  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  lor  St.  Martin's  Lane. 

W^ESTON  STANDARD  PORTABLE 
Direct-Readin^y 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  ST.\NDARD  the  world  over 
Weston  Portable  Galvano-       Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy. 


TfiE 

Hf\ND-BOOK 

OF 

STEf\M 

•flND 

BLBCTRIGITY 

By 

William 
Thompson 


170  Pages 
Illustrated 


In  Strong  Cloth  Binding 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO      -  CANADA 


Send  fot  Table  of  Contents. 
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ess 


M^Laren^tBate 


t 


--r'oR  tR  S  Op- 


TELEPHONES.*' 


Milde  Microphonp 

QUEBEC  AGENTS  . 

£=5^--  D  viamDS, 
6  '-'--rrs. 


SwiiiGD-Boarfls  and  flnnunciaiors  ^ 

^  „      .  _     .  .   ^  C  or. 


'  N«<isphones,"  Montreal. 


James  St, 

Crai;. 


FIRE  ALARM  APPARATUS  and  ]  montr&«l 

TELEGRAPH  INSTRUMENTS  i)  x^.e^ bone nIT. . 


E.  J.  BROWN 

ELECTRICAL 

REPAIRING 

Transformers,  Motors  and  Dynamos 
a  Specially. 

72  Colborne  St,    -  BRANTFORD 


E^n^ineering  Contract  Cornp^ny 

Mam  Office  :  Canadian  Office  ; 

Empire  Building,  71  Broadway,  NEW  YORK  Temple  Builoiko.  TORONTO,  ONI. 

HENRY  F.  DUCK.  Manager  for  Cana:a. 

BFtlDGE  SUB-STRUCTURES,  WATER  POWER  DAMS,  CANAL  WORK 
and  CAISSON  FOUNDATIONS  a  Specialty 


ELECTRICAL  SUPPLIES 


Induction   Alternators  (Xo  Mo\  in^^  Wires)  Transformers 
Watt  Meters,  Lamp  and  Ampere  Hour  Meters 
Wiring  Supplies,  Etc.,  Etc. 

MUNDERLOH  Sc  CO. 


6X  St.  Svili>ice  Sti?eet 


MONTREAL 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"  EXTRA"  brand. 

THE  J.  G.  McLaren  belting  co. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


Pleasi-  mention  llio  C.\N.\ni.\N  Ei.i",ctric.\l  Nkws  wlien  corresponding;  with  advertisers. 


The  lELECTRICAL  CONSTRUCTION  COMPANY  of  London.  Limited 

LONDON         -  CANADA 


Perfection"  Type  Engine  Generator 


Manufactuied  in  any  size,  or  voltage  with  any  standard  enfine. 


Direct  Connected 
and  Belted  .  .  • 


nVW  Ali  lo'  's-ol^^sd  '-'g'^^'ig  dt  Slow-Speed.  UilTflR^ 
U  I  M A fflUO  Plants  a  Specially.        T     High  KfBcitncy  Ifl  U  I  UnO 

Swilelies,  S\\ iichboards  and  Commutators  Always  in  Stock. 

Spare  .•Xrmali'ies  ;  Arniature-i  rewound — ■^  pr 

Bepairs  to  Any  System  on  Short  Notice. 
Office  and  Factory:  90  Yoi'K  Stveet,  Loiidor* 

AGENCIES     Wlniiipeij    Vancouver.  Haiilax. 

Torenio.  Montreal.  KInpstoii. 


A        0A       0A  0t 


CANADIJeiN 
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LEHRKALNEWS 


gjalNGINiEERiNGltjJIoURNALlill 


OLD  SERIES,  VOL.  XV  —No.  8. 
NEW  SERIES,  VOL.  X.— No.  7. 
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PRICE  10  CENTS 
$1.00  Per  Year. 


THE  UNITED  ELECTRIC  CO.,  Limited 


.  .  .  SUCCESSORS  TO  . 


W.  A.  Johnson  Electric  Go'y.  Toronto  Electric  Motor  Co.,  Limited.  Ttiompson  Electric  Co. 

We  manufacture  a  complete  line  of  Electric  Light  and  Power  Apparatus.   We  are 

prepared  to  contract  for  complete  installation 


Head  Office 


134  King  St.,  W., 


TORONTO,  ONT. 


Current 
Completely 
Registered 


ABSOLUTLEY  ACCURATE 

From  Less  than  5  c.p.  to  Full  Capacity 
Guaranteed  for  Three  Years 


No 


Current 
Lost 


Entire 
Revenue 
Secured 

No 
Friction 


Exterior  View  of  Meter. 


Interior  View  of  Meter 


Air  Tight 

Moisture 

Proof 

Dust  Proof 

Insect  Proof 

Magnetic 
Suspension 

No  Wear 


MADE  BY 


Stanley  Instrument  Company 


GREAT  BARRINGTON,  MASS.,  U.S.A. 


For  Sale  in'Canada  Exclusively  'by 


THE  ROYAL  ELECTRIC  CO. 


MONTREAL,  QUE. 


TORONTO,  ONT. 


II 


July,  1900 


ROBERT  A.  ROSS,  E.  E. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Plans,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 

J.  ALEX.  GULVERWELL 

(Late  of  Toronto) 

Electric  and  Hydraulic 
Broker  and  Engineer, 

has  lem  ved  to  ...  . 

PETERBOROUGH,  ONT., 

having  accepted  position  of  Managing  Director  of  The 
Central  Ontario  Power  Co.,  Limited  (proprietors  of  the 
Burleigh  Falls  Power). 


F.  N.  Phillips,  President. 


Geo.  H.  Olney  2nd.  Secre'-ir-i'-Tre 


CONSULTING 

ELECTRICAL 

ENGINEER 

Valuating.    Testing.  Reconstructing. 

127  King  St.  E,.,  HftMlLTON,  ONT. 


Roderick  J.  Parke 

CONSULTING  ELECTRICAL  ENGINEER 

Central  Station  Lighting. 
Long  Distance  Electrical  Power  Transmission 
Central  Station  Management. 

Estimates        Specifications  Reconstructions 
Reports  Vacations 

310  Temple  Building,      -     TORONTO,  CANADA 

W.  T.  Steward 

ELECTRICAL  ENGINEER 

Arbitrator,  Consulting  Electrical  Engineer. 
Complete  Specifications  and  Plans  for  Elec- 
tric Light,  Street  Railway  and  Power  In- 
stallations. .  .  Inspection,  etc.  Positively 
independent  of  any  Electric  Light  Manufac- 
turer. 

Room  38,  Tonge  Street  Arcade,  TORONTO,  ONT. 

Telephone  8441. 

C.  E.  SHEDRICK 

Manufacturer  of—         SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patronize  Home  Industries. 
•SI  All  I  ask  is  a  trial  6^ 


i  F.  PIPS  EMCii  mil 

MONTRE>f\U  Gf\Nf\Df\ 

ill 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

RiiY  F[[D[R  1  mm  Wi 

Amerieanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 


U.  S.  Factory  :    AMERICAN  Electric.\l  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watso.n,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  DOXOHOE,  .Agent,  241  Madison  Street. 


Manufacturers  will  find  it  to  their  advantage  to  use  the  columns  of  the 
Electric.\l  News  in  making  announcements. 


Our  Engines  are  Used  in 

ENGLAND 
SPAIN 

ISLE  OF  MAN 
BRAZIL 


AUSTRALIA 
CUBA 

BRITISH  GUL\NA 
NEWFOUNDLAND 


AND  ALL  PARTS  OF  CANADA 


Robb  Engineering  Co.,  Limited.  Amlierst,  N.  S, 


RUBBER  INSULATED  WIRES  AND  GABLES 


OF  EVERY  DESCRITTIOX  FOR 


Telephone,  Telegraph,  and  Electric  Lighting  Purposes. 


I  1^  WIRE  AND  CABLE  COMPAN  Y  I 

\  MONTREAL 

q^l=T=l=T=l=T=l=T=jeT=I=i=I=T=^ 
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I.  That  gives  the  greatest  power  per  diameter  and  has  the  smallest  percentage  of  4 
waste  effort.  ^  r 

II.  Whose  tests  have  been  made  in  the  Holyoke  testing  flume,  with  a  record  ex-  > 
ceeding  80  par  cent,  at  less  than  full  gate,  the  largest  wheels  averaging  more  a 
than  80  per  cent,  from  half  to  full  gate.  ^ 

III.  That  will  give  you  the   largest   return  for  your  expenditure  ;    in  other  words,  ^ 
compare  the  horse  power  with  the  price. 

There  is  only  one  Wheel  which  fills  the  above  specifications.   It  is  the 

M'CORMIGK  TURBINE 

Manufactured  by       ...       S.  MORGAN  SMITH  CO.,  York,  Pa.,  U.S.A. 


{  Buy  the  Turbine 


i 


B  ill  IS  11 


Shows  at  a  glance  the  total  output  of 
the  Station. 

A  Record  to  keep  on  file. 

A  cheque  on  the  Switchboard  Attendant. 

As  one   well-known   Manager  put  it  : 

"No  Station  CanAtford  to  be  Without  One." 

FOR  PARTICULARS  ADDRESS-^^^B 

THE  MARTIN  AUTOMATIC  RECORDER  &  REGISTER  CO. 

CHS.  JAMES,  Manager.  AGENTS  WANTED  12-14-16  MaPi!  St..  HftMILTON,  CAN. 

Please  mention  the  ELECTRICAL  News  when  corresponding  with  advertisers. 


TELEPHONE,  OFFICE,  MAIN  3231 


TELEPHONE,  ORDER  DEPT.  MAIN  2949. 


R.  E.  T.  PRINGLE 


DEALER  IN 


Electrical  Apparatus 


Supplies 


Hotel  and  House  Annunciators. 
Automatic  Set  Back  Annunciators 


769  Cra.ig  Street 

MONTREAL 


Wood  and  Iron  Box  Bells. 


LUsTE,  HIOTJSE  BELL  STJIPIPLIES 


!i. 
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ELECTRICAL  SUPPLIES 


Galvanized  Telegraph  Wire,  Phosphor  Bronze  Tele- 
graph Wire,  Submarine  and  Aerial  Cables. 
Wire  Ropes  and  Special  Elevator  Ropes. 


Jack  Sc  Robertson 


Montreal 


Northey  Gas  or 
Gasoline  Engine 

Supplies  a  smooth  running,  continuous,  easily-con- 
trolled form  of  power,  essential  to  the  operating  of 
electrical  machinery.  It  is  extremely  simple  in  con- 
struction aud  so  easily  run  that  it  requires  no  attention 
for  hours  at  a  time.  Its  handiness  and  convenience 
make  it  specially  useful  in  the  case  of  Isolated  Plants, 
such  as  that  in  a  gentleman's  residence  or  small  town. 


Send  for  InformatiOD. 


Built  tor  Hard  Work. 


NORTHEY  MFG.  GO.,  uMim 


lois  King  St.— Subway. 

TORONTO 


708  and.  yiO  Cra.ig  St. 


rf  its  a- 

PillsDuro  Transioriii6r 

TYPE,  "K" 

it  IS  without  an  r(|ual,  and  vou  can 
Save  Money  In"  buying.  WHY? 

Our  Catalogue  B  tells  \vh\- — 
we  on  e  it  a\va\ . 

We  keep  even  thing  electrical. 


FILTERS 
(3)  PIMPS 
TANKS 
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JOMN  m^DOUGALL 


Galedonian  Iron  Works.  MONTRE-RL.  QUE. 
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THE  IMPERIAL  ELECTRIC  LIGHT  COMPANY. 

The  origin  of  the  Imperial  Electric  Light  Company, 
of  Montreal,  dates  from  the  spring  of  the  year  1892, 
when  Mr.  Israel  Charbonneau  installed  a  small  dynamo 
in  his  saw  mill.      He  afterwards  accepted  Mr.  Jos.  E. 


Imperial  Electric  Light  Co. — View  of  Buildings. 


Pare  as  a  partner  to  assist  him  in  promoting  the  busi- 
ness of  electric  lighting  in  St.  Jean  Baptist  village, 
then  a  suburb  of  Montreal,  but  at  present  one  of  its 
most  promising  wards.  Later  these  two  gentlemen 
were  joined  by  three  others,  Messrs.  Jos.  Girard,  Da- 
mien  Lalonde  and  Joseph  Lalonde,  and  the  business 
was  extended  towards  the  central  part  of  the  city. 
About  the  month  of  March,  1893,  a  company  was  or- 
ganized to  take  over  the  assets  and  liabilities  of  the 
above  mentioned  co-partnership,  and  the  St.  Jean  Bap- 
tiste  Electric  Company  came  into  existence.  On  the 
first  ot  June,  1896,  the  company  was  re-organized  by 
the  late  Hon.  Louis  Tourville,  and  letters  patent  were 
granted  on  June  19th,  1896,  incorporating  "La  Com- 
pagnie  de  Lumiere  I'.lectrique  Imperiale,"  with  a  capital 
of  $200,000.  Messrs.  J.  M.  Fortier,  Arthur  Caron, 
Hon.  Louis  Tourville,  Onesime  Marin,  N.  P.,  and 
Rodolphe  Tourville  were  the  provisional  directors. 
Since  that  time  some  changes  have  occurred  in  the 
board  from  death  and  other  causes,  and  the  present 
directorate  is  comprised  of  Messrs.  V'ictor  Morin,  N.  P. 
president  ;  Rodolphe  Tourville,  vice-president  ;  I{.  J. 
Chapleau,  treasurer  ;  S.  Z.  Leboeuf  and  Dr.  E.  P.  Chag- 
non,  directors.  The  buildings  as  shown  in  Fig.  i,  have 
a  frontage  of  184  feet  and  a  depth  of  94  feet,  and  are 
built  of  brick  and  stone.  Previous  to  entering  the 
works  the  attention  of  the  visitor  is  directed  to  an  in- 
clined alley  leading  directly  in  front  of  the  boilers, 
which  is  the  means  of  dumping  coal  to  the  firemen, 
and   which   at  the   same  time  enables  the  company  to 


keep  an  accurate  record  of  the  fuel  used,  by  the  employ- 
ment of  a  Fairbank's  scale.  A  portion  of  the  space  in 
this  alley  is  occupied  by  a  tank,  40  x  15  x  10  feet,  of  a 
capacity  of  nearly  30,000  gallons  ot  water.  This  tank 
is  kept  well  filled  by  means  of  an  artesian  well  235  teet 
deep.  This  well,  the  work  of  Mr.  Wallace  Bell,  ot 
Montreal,  provides  a  very  economical  water  supply. 
The  Northey  pump  used  in  connection,  has  a  capacity 
of  3000  gallons  per  hour,  this  supply  of  water  being 
sufficient  for  steam  and  condensing  purposes. 

A  chimney  134  feet  high  from  the  ground  level,  serves 
three  Heine  boilers,  two  of  250  h.  p.  and  one  150  h.  p., 
making  a  total  capacity  of  650  h.  p.  These  boilers 
were  built  by  the  Geo.  Brush  Boiler  Works,  of  Mon- 
treal. Two  Worthington  steam  pumps  are  used  to  feed 
the  boilers,  and  there  is  a  heater  also,  to  be  used  when 
running  one  of  the  high  speed  engines.  In  the  engine 
room  is  found  a  Brown  Cross  Compound  engine  of  500 
h.p.,  built  with  an  attached  direct-jet  condenser.  This 
engine  was  built  by  the  Poison  Iron  Works  Co.,  of  Tor- 
onto, its  fly  wheel  is  24 '  3  feet  in  diameter,  and  its  speed 
is  68  revolutions  per  minute.  The  driving  shaft  oper- 
ates 320  revolutions  per  minute,  and  is  connected  to 
the  fly  wheel  by  a  belt  46  inches  wide  and  131  feet  long, 
which  cost  $1,400.  To  the  left  of  the  large  engine  is 
seen  two  small  engines,  one  135  h.  p.  Leonard  Ball 
Compound,  and  the  other  a  80  h.  p.  Leonard  automatic, 
the  pulley  of  which  travels  at  300  revolutions  per  min- 
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ute.  The  main  shaft,  which  was  made  by  Messrs. 
Miller  Bros.  &  Toms,  of  Montreal,  is  connected  to  the 
above  mentioned  three  engines,  and  to  three  dynamos, 
and  is  easily  controlled  by  Hill's  friction  clutches. 

Two  Westinghouse  dynamos,  150  k.  w. ,  2000  volts, 
ute,  supply  single  phase  current  to  a  large  number  of 
7200  alternations,  operating  at  730  revolutions  per  min- 
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customers.  There  are  two  Westinghouse  exciters 
attached  to  the  dynamos  ;  these  operate  at  2150  revol- 
utions per  minute.    There  is  also  a  third  dynamo, 


tion  of  manager  and  secretary.  He  is  a  great  student  and 
possesses  a  remarkable  fondness  for  literature.  In  his 
residence  will  be  found  an  up-to-date  library  and  a  scrap- 
book  room  of  the  contents  of  which  he  may 
justly  feel  proud.  In  the  management  of  his 
plant  he  has  a  reliable  assistant  in  Mr.  Alfred 
Lepage,  superintendent,  whose  portrait 
appears  herewith. 

The  company  own  several  tenement  houses 
adjacent  to  their  works,  these  being  oc- 
cupied by  employees. 


Imperial  Electric  Light^Co. — 500  h.p.  Brown  Cross  Compound  Engine. 

with  exciter  of  General  Electric  Company's  make.  possible 
A  squeleton  switchboard  (Figure  5),  containing 
all  the  required  instruments,  including  three 
I.  R.  regulators  made  by  the  Canadian  General  Electric 
Company,  Peterborough,  provides  the  means  of  dis- 
tributing the  current,  which  is  by  a  system  of  five  cir- 
cuits. A  battery  of  four  high  voltage  transformers 
serves  lo  reduce  from  5000  to  2400  volts  the  current 
supplied  this  company  by  the  Lachine  Rapids  Hydraulic 
and  Land  Company.  This  set  of  transformers  repre- 
sents a  total  capacity  of  1000  h.p.,  three-quarters  of 
which  is  at  present  used  by  the  company. 

There  is  an  alarm  gong,  a  complete  tool  and  testing 
room,  also  the  finest  patrol  service  wagon  in  Montreal. 

The  Imperial  Electric  Light  Company  has  entered  in- 
to a  contract  with  the  Lachine  Rapids  Hydraulic  and 
Land  Company,  by  which  it  will  be  supplied  with  cur- 
rent by  the  latter  company  for  the  next  eight  years,  and 
as  means  of  precaution  had  their  squeleton  switchboard 
built  to  receive  either  Lachine  Rapids  water  power  cur- 
rent or  steam  power  current.  The  business  of  the  com- 
pany is  confined  almost  exclusively  to  stores,  offices  and 
places  of  business,  the  company  having  given  no  atten- 
tion to  the  lighting  of  residences  and  public  institutions. 

The  company  is  under  the  able  management  of  Mr. 


TREATMENT  OF  DRIVING  BELTS. 

The  Werkmeister  Zeitung  gives  directions 
on  the  best  treatment  of  driving  belts,  whose 
faultless  working  is  of  great  importance  in 
every  factory.     The  good  drawing  of  a  belt 
increases  with  the  friction  between  bell  and 
pulley.    Hence  it  is  obvious  that  the  belt  must 
surround  as  large  a  portion  of  the  pulley  as 
For  this  reason  crossed  belts  always  pull 
better  than  open  ones.     If  in  any  way  practicable,  open 
belts  should  cover  at  least  almost  half  the  pulley.  If 
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Jules  Bourbonniere,  a  portrait  and  sketch  of  whom  ap- 
peared in  our  last  issue,  and  whose  portrait  is  reproduced 
on  following  page.  Mr.  Bourbonniere  holds  the  dual  posi- 


Imperial  Electric  Light  Co. — Switchboard. 

the  circumference  of  one  pulley  be  very  small  in  propor- 
tion to  the  other,  thus  allowing  the  belt  to  cover  only  a 
small  portion  of  the  smaller  pulley,  a  sliding  of  the  belt 
frequently  takes   place,   especially  if  the 
distance  betw  een  the  two  pulleys  be  slight. 

It  is  plain,  continues  the  Werkmeister 
Zietung,  that  a  slow  running  of  the  engine 
makes  a  strong  stretching  of  the  belts 
necessary.  For  this  reason  a  tightening- 
pulley  is  frequently  placed  midway  between 
the  two  pulle\s,  sc>  as  to  ;i  icpc.TtcJ 

resewing. 

If  a  large  power  is  to  be  transmitted 
at  little  velocity,  a  broader  belt  should  be 
employed  than  would  be  necessary  with 
greater  velocity,  or  else  two  belts  are 
made  to  run  on  top  of  each  other.  If  one 
does  not  care  to  tighten  the  belts  still 
more  or  use  one  of  the  many  belt  lubri- 
cants, the  best  makeshift  is  to  cover  the 
pulley  with  sail  clc>th.  This  is  done  by 
cutting  the  sail  cloth  so  exactly  that  it  is 
difficult  to  get  it  on  the  pulley.  By  thor- 
oughly moistening  the  sail  cloth  on  the  pulley  with  warm 
water  it  clings  more  closely  to  the  pullev,  as  the  water 
causes  it  to  shrink.     It  is  still  more  practical  in  the  long 
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run  to  fix,  instead  of  canvas,  a  leather  strip  of  correspond- 
ing breadth  on  the  middle  of  the  pulley,  by  having  a  few 
holes  bored  into  the  rim  of  the  pulley  which  are  tightly 
filled  up  with  wooden  wedges,  in  order  to  be  able  to  nail 
the  strip  of  leather  on  it.  This  process  is  said  to  have 
proved  useful  with  ordinary  proportion  of  the  size  of  the 
belt  to  the  effect  of  power  to  be  transmitted.  If  all  is 
unavailing,  the  belt  is  too  weak  and  must  be  replaced 


Mr. -Jules  Bourbonniere, 

Manager  Imperial  Electric  Light  Company. 


by  a  broader  or  double  belt.  Of  great  advantage  in 
cases  are  the  wooden  belt  pulleys,  which  increase  the 
driving  power. 

STANDARD  RULES. 

The  committee  on  standard  rules  submitted  the  fol- 
lowing report  at  the  recent  convention  of  the  National 
Electric  Light  Association  : — 

"  Your  committee  has  continued  the  same  line  of 
policy  during  the  past  year  as  heretofore,  viz.,  to  dis- 
countenance any  changes  in  the  National  Code  of  Rules 
not  absolutely  necessary  ;  but  with  the  march  of  im- 
provement in  the  electrical  field  some  changes  therein 
and  additions  thereto  huve  been  found  necessary  since 
the  issue  of  1H97.  Many  of  the  changes  made  were 
suggested  by  the  chairman  of  your  commitee,  and 
others  received  his  approval.  The  policy  heretofore 
pursued  by  the  insurance  organizations  of  sweeping  out 
of  existence  thousands  of  dollars'  worth  of  material  that 
had  been  used  previously  with  the  sanction  of  insurance 
inspectors  has  been  abandoned,  and,  while  new  and 
better  devices  and  material  are  substituted,  an  oppor- 
tunity is  offered  the  manufacturer,  dealer,  contractor 
and  station  manager  to  sell  and  use  the  material  and 
fixtures  on  their  hands. 

"The  thickness  of  interior  conduit,  lined  or  unlined, 
has  been  established,  and  commercial  gas-pipe  taken  as 
the  standard. 

"  '  Weatherproof  wire,  !.o  called,  is  tabooed  for  in- 
terior construction  unless  covered  with  a  slow-burning 
material. 

"  A  standard  of  thickness  of  insulation  on  wire,  after 
a  conference  with  the  manufacturers,  has  been  estab- 
lished. 

"  The  much-vexed  question  of  the  proper  distance 
between  fuse  terminals  has  been  determined,  as  well  as 
the  distance  between  fuse   metals  of  opposite  polarity. 


Switches  are  now  being  standardized  as  to  the  proper 
breaking  distance  between  poles,  etc. 

"The  rules  have  been  changed  so  as  to  permit  the 
running  of  two  more  small  motors  in  series  multiple  or 
multiple  on  constant-potential  circuits. 

"  Rubber  insulation  is  not  now  insisted  on  for  nexible- 
cord  pendants  in  dry  places,  but  an  elastic  slow-burning 
material  may  be  used. 

Rule  40  has  been  so  amended  as  to  permit  in  dry 
places  the  use  of  a  slow-burning  insulation  similar  to 
what  has  been  known  in  the  past  as   '  Underwriters.'  " 

ACCIDENTS  TO  STEAM  BOILERS  IN  FRANCE. 

The  British  Institute  of  Civil  Engineers  gives,  in 
Foreign  Abstracts,  an  interesting  tabulated  resume, 
taken  from  the  official  reports,  of  the  whole  of  the  acci- 
dents occurring  to  steam  boilers  in  France  during  the 
year  1896.  The  information  given  comprises  the  date 
and  situation  of  the  accident,  details  of  each  boiler,  the 
circumstances  attending  the  accident,  and  the  conse- 
quences and  presumed  cause  of  each  accident. 

In  18  cases  defective  design  and  workmanship  was 
the  cause  of  the  accident,  the  principal  defects  being — 
I,  parts  made  inaccessible  to  complete  inspection  ;  2, 
tubes  of  too  large  diameter  and  too  thin  ;  3,  copper  fire- 
box above  the  level  of  the  water,  and  unprovided  with 
safety  appliances  ;  4,  copper  of  too  thin  a  gauge  ;  5, 
fire-door  opening  too  weak;  6,  supply  pipes  not  provid- 
ed with  expansion  joints  ;  7,  staybolts  badly  made  ;  8, 
cast  iron  parts  of  bad  design  or  subject  to  unequal  ex- 
pansion ;  9,  plates  of  two  low  a  grade  for  the  strains  to 
which  they  were  submitted. 

Defective  maintenance  was  the  cause  of  14  accidents 
through — I,  corrosion  of  plates  and  other  parts  ;  2, 
wear  and  deterioration  of  brass  smoke-tubes  ;  3,  wear 
and  defective  repair  of  a  copper  fire-box;  4,  over-strain- 
ing of  a  staybolt  ;  5,  defective  making  of  joints. 

Careless  working  caused  15  accidents,  viz.,  in  five 
cases  through  shortness  of  water,  and  in  seven  cases 


Mk.    .\Lllil'.I)  LkI'AGK, 
Superintendent  lni{)e(iat  I'vlectric  Light  Company. 


through  want  of  cleaning  ;  in  one  case  through  an 
excess  of  pressure,  and  in  two  cases  through  tightening 
joints  while  under  steam.  In  five  cases  the  causes  of 
the  explosion  were  not  ascertained. 

Further  tables  classify  the  accidents  according  to — i, 
the  class  of  work  for  which  the  boiler  was  employed  ;  2, 
the  type  of  boiler  ;  3,  the  presumed  cause  of  the  acci- 
dent. The  total  number  of  accidents  dealt  with  \y-as  44, 
which  resulted  in  injuries  to  25  men  and  death  to  ib. 
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The  recent  increase  in  the  price  of  soft 
Cost  of  Fuel.      coal  with  the  consequent  proportionate 

increase  in  the  import  duty,  has  proved 
a  serious  item  in  the  expense  account  ot  large  power 
users.  The  Toronto  Electric  Light  Company,  who 
burn  something  like  60,000  tons  of  coal  per  annum, 
propose  to  avoid  this  serious  extra  expense  by  import- 
ing in  their  own  vessels  direct  from  the  mines  a  species 
of  hard  coal  or  culm,  which,  when  burned  with  a  pro- 
portion of  soft  coal,  gives  results  almost  equal  to  those 
to  be  obtained  by  using  soft  coal  alone.  This  fuel, 
besides  being  cheaper  in  price,  is  not  subject  to  the  im- 
port duty  of  25  cents  per  ton,  which  of  itself  is  a  sub- 
stantial item. 


Recording  Watt- 
meters on 
Switchboards. 


In  a  paper  presented  to  the  North- 
western Electrical  .Association  on  June 
26th,  Mr.  \V.  Worth  Bean  points  out 
the  advantages  of  using  recording  wattmeters  on 
switchboards.  These  may  be  briefly  stated  thus:  i. 
Knowing  the  actual  output  of  his  station,  the  manager 
can  intelligently  purchase  and  test  the  quality  of  his 
fuel.  2.  .\  check  is  afforded  upon  the  work  of  the  fire- 
man, whose  carelessness  or  inefficiency  cannot  be  laid 
to  the  poor  quality  of  the  fuel.  3.  The  given  amount 
of  current  leaving  the  switchboard  being  known,  it  be- 
comes possible  for  the  station  manager  to  tell  if  his 
current  is  wasted  in  motors,  transformers,  lamps  or 
wire  connections. 


.\  PARAGRAPH  which  recently  appeared 
The  Dodge  Te'ephone  •     .1      ■  •■  ■  , 

Company  daily  press  statmg  that  a  protest 

had  been  received  by  the  City  Council 
from  Mr.  J.  .A.  .McMurtry,  representing  the  Dodge  Tele- 
phone Company,  against  the  renewal  of  the  agreement 
with  the  Hell  Telephone  Company,  served  as  a  reminder 
to  the  public  that  the  plans  of  the  Dodge  Company  for  the 
supply  of  a  cheap  and  efficient  telephone  service  to  the 
citizens  of  Toronto  appear  to  be  materializing  very 
slowly.  Mr.  McMurtry,  in  his  communication  to  the 
Counc  I.  states  that  he  will  soon  be  in  a  position  to  make 
a  prjposition  to  the  city.  In  common  with  other 
citizens  we  await  the  early  fulfilment  of  this  promise.  If 
the  Dodge  telephone  system  is  all  that  its  promoters 
claim  it  to  be  its  appearance  will  be  welcomed  in  a 
more  tangible  form  than  it  has  yet  assumed. 


Ix  view  of  the  rapid  development  of 
Gas  Engine  Tests,  iron  production  works  in  Canada,  in- 
terest attaches  to  recent  tests  in 
Belgium  of  a  gas  engine  of  the  Delaware-Deboulteville 
type,  supplied  with  gas  directly  from  the  blast  furnaces. 
The  engine  was  specially  designed  to  operate  in  this 
manner,  the  cylinder  being  unaffected  by  the  residuum 
of  dust  in  the  gas  after  it  had  been  cleansed  by  being 
passed  through  depositing  chambrse.  Specimens  of  the 
gas  taken  from  time  to  time  were  submitted  to  calori- 
metric  test.  The  speed  of  the  engine  during  first  test 
varied  from  92.48  to  94  r.p.m.,  and  the  number  of  ad- 
missions was  exactly  half  the  revolutions.  Calculation 
showed  that  the  thermal  efficiency  was  27.11  per  cent.  ; 
that  is,  this  figure  represented  the  ratio  between  the 
heat  turned  into  work  and  the  heat  available  for  work. 
The  net  efficiency  or  the  ratio  between  the  work  a  e 
brake  and  that  of  the  heat  in  the  gas  consumed  varied 
from  19. 86  to  22  per  cent.,  a  figure  much  higher  than 
it  is  possible  to  obtain  with  the  steam  engine.    .\t  full 
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load  the  thermal  efficiency  was  between  25.25  and  27.16 
percent.,  and  the  net  efficiency  between  20.44  and  22 
per  cent.  The  mechanical  efficiency  of  the  machine  was 
73  per  cent,  at  half  load  and  81  per  cent,  at  full  load.  On 
the  second  test,  the  thermal  efficiency  was  27.34 
27.10  and  the  net  efficiency  20.60  and  22.17  per  cent, 
of  the  total  heat  supplied  20  per  cent,  was  converted 
into  work,  52  per  cent,  passed  away  in  circulating- 
water,  and  20  per  cent,  in  the  exhaust.  The  consump- 
tion of  gas  varied  from  31.13  cubic  meters  to  31-56 
cubic  meters  per  horse-power  hour. 


1/  The  constantly  increasing  number  of 

HorleTeTveULs.  automobiles  and  locomobiles  to  be  seen 
on  the  streets  of  Toronto  may  we  pre- 
sume be  taken  as  tangible  evidence  of  the  growing 
popularity  of  horseless  vehicles.  The  opening  out  of 
two  large  showrooms  on  the  principal  thoroughfares 
also  witnesses  to  the  oncoming  of  the  horseless  age. 
Still  another  indication  in  this  direction  is  the  adoption 
by  the  post  office  department  of  automobiles  for  the 
delivery  and  collection  of  mail  matter  from  the  trains 
and  branch  post  offices  to  the  general  post  office.  Elec- 
tricity, gasoline  and  steam  are  all  in  evidence  as  the 
propelling  power  for  these  vehicles,  and  it  remains  to  be 
seen  which  method  will  ultimately  gain  the  ascendency. 
It  will  probably  be  found  that  each  has  advantages  for 
particular  duties  and  circumstances. 


The  Canadian  Exhibit  The  resources  of  Canada,  and  particu- 

attheimpenai     larly  of  the  province  of  Ontario,  are  by 

Institute.  .  j-..  ui 

no  means  properly  or  creditably  repre- 
sented by  the  exhibit  at  the  Imperial  Institute  in  London. 
The  visitor  would  be  much  more  favorably  impressed 
if  the  exhibits  of  the  various  provinces  were  placed 
side  by  side,  instead  of  on  different  floors.  The  present 
arrangement  does  not  convey  the  idea  that  Canada 
is  one  Dominion,  but  rather  that  it  consists  of  a.  number 
of  separate  provinces  having  little  or  no  connection 
with  one  another.  The  exhibit  should  be  arranged  in 
compact  form  like  that  of  Australia.  As  to  the  char- 
acter of  the  exhibit,  and  more  particularly  that  of  the 
province  of  Ontario,  the  richest  and  most  important  of 
of  the  provinces,  there  is  good  ground  for  complaint. 
One  would  suppose  from  the  numerous  views  of  Niag- 
ara Falls  placed  about  the  walls,  that  this  great  natural 
phenomenon  was  the  one  distinguishing  characteristic 
of  the  province  of  Ontario,  while  the  specimens  of  In- 
dian work  are  well  calculated  to  confirm  the  idea,  al- 
ready to  prevalent  in  the  minds  of  some  of  the  people  of 
Great  Britain,  that  Canada  is  a  wild  and  uncivilized 
country.  Ontario  is  known  on  this  side  of  the  Atlantic 
as  a  fruit-growing  province,  and  the  quality  of  its  pro- 
duction in  this  line  is  not  excelled  by  those  of  any 
other  country.  In  view  of  this  fact,  it  is  extremely 
humiliating  to  a  Canadian  to  observe  that  the  jars  con- 
taining samples  of  Canadian  fruit  shown  in  this  exhibit 
have  apparently  not  been  refilled  during  the  last  decade. 
What  was  once  fruit  might  now,  judging  from  appear- 
ance, be  almost  any  other  substance  under  the  sun. 
There  is  also  displayed  a  view  of  the  Toronto  Indus- 
trial I'lxhibition  of  date  the  year  18H5,  which,  of  course, 
conveys  a  totally  inadequate  idea  of  the  character  and 
extent  of  the  Exhibition  of  to-day.  We  would  suggest 
that  all  relics  such  as  this  and  the  photograph  of  the 
ruins  of  I-'ort  I'>ie,  might  well  be  thrown  out  of  the  ex- 
hibit, and  modern  vjews  of  our  principal  cities  and  in- 


dustries substituted,  so  that  visitors  would  be  given  an 
approximately  fair  idea  of  the  kind  of  country  Canada 
is,  the  extent  of  its  development,  and  its  advantages  as 
a  place  of  residence  and  business  enterprise.  The  Can- 
adian Pacific  Railway  show  some  excellent  views  of 
harvesting  in  Manitoba.  These  are  well  calculated  to 
make  a  favorable  impression  upon  intending  emigrants. 
There  is  also  an  excellent  geological  map  of  Ontario 
containing  a  large  amount  of  information  with  regard 
to  the  population  and  resources  of  the  province.  There 
is  a  fairly  good  exhibit  of  building  stones  and  marbles, 
also  of  hardwoods.  Other  features  equally  valuable 
might  be  added,  so  as  to  convey  to  visitors  a  proper 
idea  of  the  country  and  its  resources.  The  entire  ex- 
hibit should  either  be  rearranged,  improved,  and 
brought  up-to-date,  or  entirely  done  away  with. 


Domm'orExSion.  ^acturers'  Association  have  been 


The  Executive  of  the  Canadian  Manu- 

con- 

sidering  the  question  of  the  advisability 
of  holding  a  Dominion  Exhibition  in  Toronto  next  year. 
The  opinion  of  the  members  of  the  Association  has  been 
asked  as  to  whether  the  Association  should  go  beyond 
this  and  make  an  exhibit  at  the  Pan-American  exhibi- 
tion to  be  held  in  Buffalo.  The  consensus  of  opinion 
seems  to  be  that,  if  the  project  for  a  Dominion  Exhibition 
is  gone  on  with,  no  attempt  should  be  made  to  exhibit 
at  Buffalo.  This  opinion  seems  well  founded.  If 
a  Dominion  exhibition  is  undertaken  and  carried  out 
on  a  creditable  scale,  it  will  sufficiently  tax  the  energies 
of  the  Association.  It  must  also  be  borne  in  mind  that 
the  possibility  of  finding  a  market  in  the  United  States 
for  Canadian  manufactures  is  extremely  small,  seeing 
that  the  United  have  now  an  over-production 
in  almost  all  lines  of  manufacture,  and  are  looking 
tor  outlets  in  foreign  markets  for  their  surplus  goods. 
We  have  felt  for  several  years  past  that  the  holding  ot 
an  Exhibition  in  Toronto,  on  such  a  scale  as  to  attract 
visitors  from  all  parts  of  the  Dominion  should  be  pro- 
ductive of  much  good,  and  if  the  attempt  is  to  be  made 
it  might  as  well  be  next  year  as  any  other  time.  The 
Exhibition  at  Buffalo  would  not  be  likely  to  interfere  with 
its  success,  but  on  the  contrary  might  add  to  it,  as  some 
of  the  visitors  to  the  larger  exhibition  might  be  disposed 
to  visit  Toronto  also.  Speaking  generally,  il  would 
seem  as  though  the  Exhibition  idea  is  likely  to  be  carried 
to  an  extent  which  will  eventually  deprive  it  of  any 
novelty  or  usefulness.  We  observe  that  on  the  heels 
ot  the  Buffalo  Exhibition  is  to  come  another  one  at  St. 
Louis,  preparations  for  which  are  already  in  progress. 
There  is  also  to  be  one  held  next  year  in  Glasgow.  If 
Canada  is  to  have  an  Exhibition  on  a  national  scale,  it 
would  be  as  well  to  launch  the  enterprise  at  once,  so 
that  we  may  not  come  in  at  the  tail  of  the  procession. 


At  the  last  regular  meeting'  of  the  Engineers'  Club  of  Toronto, 
a  discussion  took  place,  led  by  Mr.  James  McDougall,  C.  E.,  on 
"Freight  Traffic  on  City  and  Suburban  Tramways." 

The  only  tender  received  by  the  city  of  Toronto  for  electric 
lighting  was  that  of  the  present  contractors,  the  Toronto  Electric 
Light  Company.  The  company  offer,  in  the  event  of  the  present 
contract  being  renewed  for  five  years,  to  provide  the  service  al 
$71.90  per  lamp,  per  year,  and  for  a  ten  years'  contract  at  $65.70 
per  lamp,  per  year,  using  enclosed  arc  lamps.  A  lender  was  also 
submitted  by  the  Kitson  Incandescent  Company  for  the  Kilson 
incandescent  light  at  $90  per  year.  The  council  have  employotl 
Mr.  G.  R.  Rosebnigh,  of  the  Electrical  Department  of  the  School 
of  Practical  Science,  to  test  and  report  upon  the  comparative 
illuminating  power  of  the  Kitson  light  as  compaieil  with  that  of 
the  electric  lamps  now  in  use. 
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THE  SHAWINIGAN  WATER  AND  POWER 
COMPANY. 

The  following  description  of  the  extent  of  the  pro- 
posed operations  of  the  above  company  and  of  the  hy- 
draulic work  in  connection  with  the  extensive  plant 
which  they  propose,  to  install  at  Shawinigan  Falls,  is 
abstracted  from  a  recent  issue  of  the  Engineering  Record. 


the  lowest  known  water,  even  after  allowing  a 
liberal  proportion  of  the  flow  for  the  carrying 
away  of  frazil  or  anchor  ice  during  the  winter. 
As  the  low  water  in  this  region  unfortunately  occurs 
in  the  winter  some  allowance  of  this  kind  has  to  be 
made.  Owing  to  the  lack  of  railroad  communication, 
these   desirable   properties  have  lam   fallow,   but  the 


VIEW  OF  THE  SHAWINIGAN  FALLS. 


At  a'later  date  particulars  will  also  be  given  of  the  elec- 
trical plant. 

The  St.  Maurice  River  is  a  stream  draining  18,000 
square  miles  of  heavily  timbered  country  on  the  north 
side  of  the  St.  Lawrence  River,  into  which  it  empties  at 
the  city  of  Three  Rivers,  situated  about  half-way  be- 


opening  of  the  Great  Northern  Railway  of  Canada, 
which  will  give  the  best  of  them  direct  communication 
with  Quebec,  Montreal  and  Ottawa,  and  thus  open 
them  to  the  world,  has  made  their  commercial  develop- 
ment feasible.  The  city  of  Three  Rivers  is  open  to 
ocean  navigation  for  eight  months  in  the  year,  and  it  is 


tween  Quebec  and  Montreal,  the  distance  to   either  of     not  improbr\bIe  that  at  no  other  se-iport  in  the  world  is 


VIEW  OF  THE   POW  ER  HOUSE. 


these  cities  being  go  miles.  About  15  miles  back  from 
the  St.  Lawrence,  this  river,  in  breaking  through  the 
Laurentian  hills,  forms  in  a  distance  of  15  miles  a 
number  of  falls  and  rapids,  which  with  the  heavy  flow 
of  water  obtainable,  are  capable  of  development  into 
power  at  a  very  low  capital  tost.  A  minimum  of 
200,000   horse-power     can     be    developed    here  at 


there  a  power  of  such  magnitude  within  a  radius  of  30 
miles.  A  portion  of  this  power  has  already  been  de- 
veloped at  Grand  Mere,  distant  30  miles  from  Three 
Rivers,  where  it  is  utilized  under  a  head  of  40  feet  in 
the  operation  of  a  pulp  and  paper  mill,  having  a  capa- 
city of  100  tons  of  paper  and  50  tons  of  pulp  daily. 
The  most  important  power  loc&tion,  however,  is  that 
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at  Shawinigan  Falls,  a  cascade  having  a  fall  of  140  feet 
in  a  very  short  distance.  The  normal  flow  of  the  river 
at  this  point  is  24,000  cubic  feet  per  second,  and  100,- 
000  horse-power  can  be  developed  and  utilized  at  the 
very  lowest  water.  The  Shawinigan  Water  &  Power 
Company  has  acquired  the  whole  of  this  power  from 
the  Government,  and  is  developing  it  on  a  large  scale. 


mile  in  length,  with  a  width  from  600  to  1,000  feet. 
This  ridge,  along  which  the  railway  is  carried,  was 
originally  only  5  or  6  feet  wide  on  top  in  places,  falling 
away  with  slopes  of  ij/j  to  i  on  each  side,  and  although 
formed  of  nothing  but  blue  clay  has  withstood  the  pres- 
sure of  water  coming  within  20  feet  of  the  crest  at  high 
whter,  the  distance  through  the  section  of  the  ridge 


PLAN  AND  PROFILE  OF  THE'' WORKS  OF  SHAWINIGAN 
WATER  &,  POWER  COMPANT. 


It  has  acquired  large  tracts  of  land  in  the  vicinity,  built 
a  standard  guage  branch  4''^$  miles  long  through  rough 
country  to  the  Great  Northern  Railway,  with  sidings, 
turntable  and  terminal  facilities,  and  has  been  working 
throughout  the  past  winter  on  an  initial  development  of 
30,000  horse-power  with  a  head-race  and  intake  ot 
sufficient  capacity  for  extension  to  60,000  horse-power. 
A  town  site  has  been  laid  out,  and  its  improvements 


from  water  to  air  being  not  over  60  feet.  Borings 
taken  tor  a  depth  of  80  feet  below  water  during  the 
past  winter  show  nothing  but  blue  clay.  This  bank  was, 
however,  being  carried  away  slowly  by  erosion,  and  must 
at  some  future  date  have  broken  through.  After  building 
the  railway  along  the  ridge  the  bank  has  been  thoroughly 
rip-rapped  with  loose  stone  from  the  excavation  in  the 
head-race,  thus  obviating  all  danger  of  this  kind. 


rKOIHISICI)   ROUTK   l  l>l<   TRANSMISSION   LINK  TO  MONTRKAI.. 


projected,  and  the  population  now  numbers  over  2,500. 

The  natural  conformation  of  the  ground  in  the  vicin- 
ity of  the  Falls  is  somewhat  remarkable.  A  narrow 
ridge  or  hogback  of  clay  formation  extends  out  as  a 
peninsula  separating  two  bays  of  the  river  forming  the 
upper  and  lower  levels  of  the  Falls,  between  which 
there  is  a  drop  of  140  feet.  A  small  stream,  called  the 
Shawinigan  River,  falling  into  the  lower  bay,  carries 
this  peninsula  still  further  back,   making   it  nearly  a 


Toward  the  upper  corner  of  the  bay  the  water  is  of  con- 
siderable depth,  affording  facilities  for  the  development 
of  an  independent  water  power  for  a  paper  mill  or  other 
large  industry.  At  the  end  of  the  bay  towards  the  falls 
the  water  is  shallow,  with  large  sand  bars  which  would 
render  any  development  at  that  end  exceedingly  expen- 
sive and  troublesome  to  maintain. 

Just  above  the  Falls  the  river  is  divided,  by  a  large 
island,  into  two  channels, both  of  which  converge  half 
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way  down  the  Falls.  The  united  waters  strike  directly 
into  the  face  of  a  rock  cliff  and  turn  at  an  angle  of 
about  I  ID  degrees  to  their  course,  forcing  their  way 
through  a  narrow  gorge,  in  which  there  is  a  drop  of  25 
feet,  into  the  lower  bay. 

The  present  development  consists  of  an  intake  canal 
or  head-race  about  1,200  feet  long  cut  through  rock 
from  a  point  just  at  the  head  of  the  Falls  and  running 
back  at  an  angle  of  135  degrees  with  the  course  of  the 
river,  with  a  glance  boom  to  deflect  floating  debris  and 
ice  over  the  Falls,  terminating  with  a  heavy  masonry 
bulkhead  from  which  the  water  is  carried  in  large  steel 
penstocks  to  the  power-house  below. 

This  canal  is  funnel  shaped  for  about  500  feet  of  its 
length  at  the  entrance  and  beyond  this  has  a  width  of 
100  feet  by  a  depth  sufficient  to  give  20  feet  of  water  at 
the  lowest  known  level. 

The  sides  are  formed  by  the  natural   rock,  above 


stone  for  about  half  its  height.  A  talus  of  gravel  is  to 
be  laid  along  the  outstream  side  extending  over  to  the 
edge  of  the  excavation.  All  bolting  was  done  with 
^-inch  round  spikes  driven  into  3/^ -inch  holes,  bored 
by  a  pneumatic  boring  machine. 

At  the  end  of  this  crib,  next  the  bulkhead,  is  placed 
an  ice  chute  to  carry  off  drift  ice  and  trash  from  the 
racks,  and  the  crib  being  40  feet  high  at  this  point,  is 
30  feet  wide.  Cribwork  was  used  along  this  side  of  the 
canal  so  as  to  be  easily  removed  when  the  canal  is 
widened  and  the  bulkhead  extended  for  additional  pen- 
stocks required  to  develop  60,000  horse-power. 

The  entrance  to  the  head-race  is  protected  by  a  heavy 
glance  boom  in  two  sections,  each  220  feet  long,  sup- 
ported by  two  heavy  crib  piers  at  the  ends  and  by  a 
steel  structure  at  the  center.  The  cribwork  piers  are 
30  x  30  feet  square  by  26  feet  high,  and  are  built  of  12 
X  12-inch  pine  face  timbers,  laid  to  2-inch  spaces,  with 


GATE  AT  HEAD  OF  TEN.STOCK. 


which  they  are  carried  up  to  a  height  of  40  feet  by  a 
drv-stone  wall  on  the  right  hand  side,  on  which  the 
natural  ground  is  high,  and  by  a  timber  crib-work  wing 
dam  on  the  left  hand  side.  The  dry  wall  is  built  of  heavy 
stone  with  vertical  stepped  back,  the  face  being  batter- 
ed 2  inches  to  a  foot.  This  wall  is  from  6  to  20  feet 
high,  and  is  filled  in  behind  with  loose  stone  and  gravel 
as  as  to  form  a  road  along  the  bank  of  the  head-race. 

The  cribwork  dam,  15  feet  and  20  feet  wide  and  from 
10  to  23  feet  high,  is  built  of  12  x  12-inch  pine  face 
timbers,  laid  2  inches  apart,  with  10-inch  round  pine 
cross-ties  10  feet  apart  in  each  course  and  staggered  in 
alternate  courses  so  as  to  form  5-foot  pockets,  and  with 
6-inch  flattening  longtitudinal  stringers  running  through 
the  center.  This  dam  is  faced  with  two  layers  of 
dressed  pine  plank,  2  inches  thick.  Both  the  face 
timbers  and  sheetings  are  closely  scribed  to  the  rock, 
and  the  dovetailing  of  the  ties  into  the  face  timbers  and 
general  fitting  is  of  a  superior  character.  The  crib  is 
filled  with  stone  very  closely  packed  and  i-^  backed  with 


6-inch  flattened  cross-ties  10  feet  apart  in  each  course, 
staggered  in  alternate  courses.  They  are  faced  with 
6-inch  oak  on  the  outstream  and  upstream  sides,  and 
each  of  them  has  two  elm  mooring  posts  20  inches  in 
diameter,  capped  with  cast  iron.  The  bottom  timbers 
are  bolted  down  with  24  fox-bolts  i  ^2  inches  in  diameter 
running  5  feet  into  the  rock. 

The  steel  bottom  pier  consists  of  a  bent  of  two 
vertical  posts,  each  made  of  a  pair  of  15-inch  channels 
38  feet  two  inches  long.  These  uprights  are  22  feet 
apart  in  the  line  of  the  boom,  and  are  braced  with  hori- 
zontal and  diagonal  struts,  and  sway  bracing  in  ever)- 
direction,  particularly,  of  course,  in  the  direction  of 
pressure  at  right  angles  to  the  line  of  the  boom,  the 
connections  being  made  with  gusset  plates  riveted  be- 
tween the  webs  of  the  channels.  The  bases  of  the  bents 
are  each  formed  by  two  pairs  of  angles  set  up  on  con- 
crete piers.  These  bases  are  anchored  down  with  1 
inch  fox-bolts  10  feet  long,  running  6  feet  into  the  rc»ck 
and  having  a  cross  piece  to  set  into  the  concrete  base 
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piers.  Half-round  rubbing  pieces  are  provided  to  allow 
the  boom  to  slide  smoothly  up  and  down,  and  heavy 
shackles  are  provided  to  which  the  boom  chains  will  be 
secured. 

The  boom  is  made  in  the  form  of  a  Howe  truss,  there 
being  two  sections  each  220  feet  long,  4  feet  deep  and 
ID  feet  wide.  The  face  timbers  are  three  courses  of 
1 2  X  1 2-inch  timbers  with  3-inch  plank  laid  solid  be- 
tween, diagonally,  forming  the  main  bracing,  the 
counter-bracing  being  formed  by  4  x  12-inch  timbers  on 
edge  spiked  to  the  main  bracing.  The  truss  is  divided 
into  lo-foot  panels  and  bolted  with  iron  bolts  i}(  inches 
to  inches  in  diameter  with  plate  washers.  On  the 
outstream  side  the  boom  is  faced  with  3-inch  tamarack 
plank  laid  longitudinally  to  take  up  the  wear  of  the  ice, 
etc. 

Heavy  ring  bolts  are  provided  for  securing  the  boom 
to  the  mooring  posts.  The  main  anchorage  for  the 
boom,  however,  will  be  i^-inch  steel  chains  secured  to 


A  smooth  face  in  concrete  will  be  formed  by  laying 
3  inches  of  3  to  i  cement  mortar  against  the  forms, 
holding  it  in  position  by  a  light  steel  plate,  then  laying 
up  concrete  and  drawing  the  plate,  ramming  the  whole 
lightly  together  after  the  heavy  ramming  of  concrete  is 
completed. 

The  penstocks  will  be  carried  through  the  bulkhead 
in  slightly  conical  shape,  being  9  feet  6  inches  in  dia- 
meter at  the  mouth  by  8  feet  6  inches  where  they  pro- 
ject from  concrete.  There  are  six  of  these  large  pen- 
stocks, each  of  5,000  horse-power  capacity,  and  one  of 
3  teet  6  inches  in  diameter  for  the  exciter  wheels. 

The  danger  of  collapse  from  atmospheric  pressure 
through  sudden  shutting  of  the  gates  and  the  with- 
drawal of  water  from  the  pipes,  is  provided  against  by 
having  five  vertical  air  pipes,  12  inches  in  diameter,  ex- 
tending up  from  the  mouth  of  the  pipes  to  the  top  of 
the  bulkhead  behind  the  gates.  Two  cut-oflF  rings  are 
placed  on  the  outside  of  pipe  to  set  in  the  concrete. 


BULKHEAD  AND  PENSTOCKS. 


heavy  ring  bolts  bedded  in  concrete  in  the  river  bottom. 
These,  are  placed  so  that  the  boom  will  engage  the 
boom  piers  at  all  heights  of  water  and  have  a  tendency 
to  keep  toward  the  piers.  The  chains  secured  from  the 
ring  bolts  to  the  piers  give  double  safety  against  the 
possibility  of  losing  the  boom. 

The  bulkhead  is  to  be  built  of  what  may  be  called 
concrete  rubble.  The  bottom  under  the  bulkhead  is 
solid  rock,  and  on  this  will  first  be  laid  a  footing  of 
1 :2:5  concrete  extending  25  feet  in  front  of  the  bulk- 
head.  On  this  the  steel  rack  framing,  gate  slides, 
pipes,  etc.,  will  be  set  up,  and  the  concrete  bulkhead 
will  then  be  placed.  This  is  32  feet  wide  on  the  bottom 
by  15  teet  wide  on  the  top,  and  the  masonry  is  com- 
posed of  heavy  blocks  of  stone  laid  with  at  least  12 
inches  of  concrete  between,  composed  of  i  part  cement, 
2  parts  of  sand  ;ind  5  parts  of  fine  broken  stone.  All 
stone  must  be  kept  back  12  inches  from  the  face  of  the 
bulkhead,  and  any  stone  showing  a  face  of  over  4 
square  feet  must  be  kept  back  18  inches  from  the  face. 


The  gates  are  10  feet  high  by  10  '  -  feet  wide,  and  are 
built  of  ^8-inch  plates  on  a  framework  of  lo-inch  I- 
beams,  and  slide  on  steel  vertical  strips  bearing  on  T- 
bars  riveted  to  channels  bedded  in  the  concrete.  They 
are  to  be  raised  by  pneumatic  pressure  from  the  power- 
house below,  with  properly  regulated  pistons  to  avoid 
any  danger  to  the  pipes  through  too  sudden  opening  or 
closing  of  the  gates.  Each  gate  has  a  single  shaft  con- 
nected to  two  rods  running  through  the  whole  height 
of  the  gate,  and  is  so  made  that  on  commencing  to 
raise  the  gate  a  section  12  inches  high  separates  from 
the  balance  of  the  gate,  and  allows  the  penstock  to  fill 
with  water,  after  which  the  whole  gate  is  lifted  to- 
gether. The  pneumatic  pistons  are  designed,  however, 
to  open  and  close  the  gates  under  the  total  possible 
pressure  due  to  a  head  of  40  feet. 

The  gate  for  the  exciter  pipe  is  of  the  same  design 
but  on  a  smaller  scale. 

In  addition  to  the  gates  the  penstock  entrances  are 
prptegted  by  stop  logs  formed  by  la-inch  channel  slides 
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into  which  12  x  12-inch  timbers  can  be  dropped  in  case 
of  emergency. 

The  rack  framing'  is  formed  of  trestles  of  I-beams  set 
on  oalc  stringers  bedded  in  concrete  in  the  bottom. 
Three  lines  of  15-inch  I-beams,  running  horizontally, 
support  the  rack,  which  is  laid  on  a  batter  of  2/4  feet 
in  the  height  of  28  feet  and  is  formed  by  tnch 
bars  spaced  at  2-inches  centres,  with  thimbles  between, 
in  sections  3  feet  long.  These  sections  are  separated, 
and  are  supported  on  cast-iron  blocks,  bolted  to  the  oak 
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sill,  of  such  a  design  that  the  section  can  be  removed 
and  replaced  without  the  services  of  a  diver.  The 
sections  are  secured  at  the  top  against  overturning  by 
a  hasp  engaging  in  a  staple  spiked  to  the  flooring  of  the 
rack  platform.  This  platform  is  set  10  feet  below  the 
top  of  the  bulkhead  at  a  height  where  the  rack  can  be 
raked  conveniently  for  a  greater  part  of  the  year. 

Another  narrow  platform  is  set  level  with  the  top  of 
the  bulkhead.  The  ice  chute  previously  mentioned 
forms  a  convenient  means  of  disposing  of  all  trash 
raked  from  racks,  which  can  be  worked  along  the  racks 
and  into  the  chute.    A  light  glance  boom  will  be  placed 
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SADDLE  CABKTING  PENSTOCK. 


in  the  head-race  leading  to  the  ice  chute,  so  that  no 
floating  debris  will  come  against  the  racks.  The  height 
of  water  floating  through  the  ice  chute  will  be  regulated 
by  stop  logs  at  the  entrance. 

Three  of  the  large  penstocks,  two  of  them  500  feet 
long  and  one  650  feet  long,  will  be  laid  at  once.  They 
will  be  lap-jpinted  on  both  longitudinal  and  girth  seams 
at  upper  end,  lap-jointed  on  the  girth  seams  and 
but-strap  jointed  on  the  longitudinal  seams  at  the 
lower  end.  The  plates  are  5/16  inch  in  thickness  at  the 
upper  end  and  7-16  inch  at  the  lower  end.  The  pipes 
will  be  supported  on  steel  saddles  15  feet  apart,  riveted 


to  the  pipe  and  resting  on  concrete  base  piers.  These 
saddles  are  built  of  channels  and  angles,  with  gusset 
plate  connections.  The  angles  on  which  the  pipe  rests 
being  curved  to  fit  the  pipe.  The  bases  of  the  saddles 
will  be  held  down  with  i-inch  fox-bolts  running  through 
the  piers  into  the  solid  rock.  The  saddles  are  designed 
to  receive  bolting  and  framing  of  wooden  housing  for 
the  pipe.  This  housing  is  necessitated  by  the  extreme 
cold  and  will  also  obviate  trouble  through  expansion 
and  contraction  due  to  the  changes  of  temperature. 
Anchor  rods  secured  to  angle  connections  on  the  pipe 
and  to  fox-bolts  in  the  rock  will  counteract  the  tendency 
to  slide  down  hill. 

Two  of  these  pipes  will  run  to  the  main  power-house 
of  the  company  where  they  will  each  operate  horizontal 
double  turbine  imits  of  5,000  horse-power  with  single 
generator  units  ot  the  same  capacity.  The  electrical 
apparatus  will  be  supplied  by  the  Westinghouse  Hlectric 
&  Manufacturing  Company  and  the  turbines  by  the  l.P. 
Morris  Company,  Philadelphia. 

The  power-house  foundations  will  be  of  massive 
rubble  masonry  in  cement  mortar  and  concrete.  The 
walls  will  be  built  of  stone,  supporting  steel  roof  trusses 
and  track  beams  to  carry  an  electric  travelling  crane  of 
of  50  tons  capacity. 

The  third  pipe  w  ill  be  used  by   the  Pittsburg  Reduct- 


JOINT  BETWEK.N  COFFER  DAM  CRIBS. 

ion  Company  in  a  separate  power-house,  discharging 
into  the  main  tail-race.  Two  double  turbine  units  of 
2,500  horse-power  with  direct-current  generator  on  each 
end,  of  1.250  horse-power,  will  be  installed  in  its  power- 
house, which  will  have  masonry  foundations  with  brick 
walls,  and  steel  framing  for  roof  and  travelling  crane. 

The  Shawinigan  Carbide  Company,  a  company  form- 
ed to  manufacture  calcium  carh  de  for  the  production  ot 
acetylene  gas,  has  leased  10,000  horse-power  with  an 
option  on  20,000  horse-power  additional.  It  will  erect 
works  one  mile  from  the  power-house  along  the  main 
line  of  the  railway,  its  first  building  being  a  150  x  000- 
foot  structure,  on  a  masonry  foundations. 

General  surveys  for  the  present  development  were 
conducted  under  circumstances  of  great  hardship  dur- 
ing the  winters  of  1897  and  1S98,  and  during  the  sum- 
mer of  1899  other  extensive  surveys  were  carried  out, 
including  those  for  an  electric  railway  to  Three  Rivers 
and  the  location  for  the  branch  to  the  Great  Northern 
Railway.  The  contract  for  the  railway  branch  and 
work  on  the  first  development,  including  excavation, 
cribwork  and  masonry  was  awarded  on  May  15,  iSoo. 
to  the  Warren-Scharf  .Asphalt  Paving  Company  of  New 
York. 

On  May  23.  1899,  work  was  commenced  by  opening 
up  a  wagon  road  2  S  miles  long  into  the  Falls.  Work 
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on  the  excavation  in  the  head-race  and  the  tail-race  was 
commenced  about  August  i,  iSqg,  and  has  been  con- 
tinued ever  since,  with  the  exception  of  about  two 
weeks  lost  through  an  abnormal  flood  in  October. 

The  head-race  excavation  was  taken  out  by  12  guyed 
derricks,  55-foot  booms,  six  on  each  side  of  the  cut, 
set  about  120  teet  apart.  These  derricks,  together 
with  spoil  tracks,  were  set  on  top  ot  the  bank  abofit  40 
feet  above  the  finished  bottom  of  the  cut. 

At  the  intake  a  temporary  cofifer-dam  had  to  be  con- 
structed. This  was  commenced  about  September  15, 
after  the  logs  had  passed  down  the  river,  and  was  plac- 
ed in  six  weeks'  working  time,  being  delayed  about  one 
month  by  the  flood  before  mentioned. 

This  coffer-dam  is  640  feet  on  the  water  line  by  an 
ext'-eme  height  of  30  feet,  and  was  placed,  without  acci- 
dent of  any  kind,  in  a  current  running  at  from  3  to  5 
miles  per  hour.  It  was  placed  15  feet  away  from  the 
limit  of  excavation,  and  extends  right  over  to  the  top  of 
the  Falls.  The  sand  and  gravel,  5  or  6  feet  in  depth  in 
deep  water,  was  first  removed  by  means  of  a  6-inch 
centrifugal  pump,  set  on  a  scow  with  separate  boiler 
and  engine,  and  discharging  into  midstream.  This 
sand  and  gravel  was  thoroughly  cleaned  off,  so  as  to 
allow  the  cribs  to  set  on  solid  rock. 

To  cut  off^  the  current  through  the  opening,  due  to 
the  water  being  lower  on  the  inside  than  on  the  outside 
of  the  cribs,  stop-gates  were  run  down  on  the  outside 
of  the  openings  between  the  cribs.  These  gates  were 
about  4  feet  \vide  and  30  feet  long.  They  were  made 
of  two  layers  of  2-inch  plank  with  tarred  felt  between, 
and  laid  against  vertical  bearing  strips  on  each  crib, 
A  ballast  box  on  the  outside  of  the  gate  was  filled  with 
stone  and  the  gate  sunk  into  position  when  the  pressure 
of  water  made  it  bear  tightly.  The  bolting  of  this 
coffer-dam  was  done  with  Js-inch  round  spikes  driven 
into  ^-inch  round  holes. 

The  coffer-dam  has  proved  so  tight  that  the  head-race 
behind  it  has  been  easily  kept  dry  by  one  8-inch  centri- 
fugal pump  working  at  about  half  speed. 

After  the  work  of  excavation  is  completed,  the  rock 
filling  will  be  removed  from  the  cribs  with  an  orange- 
peel  dredge  bucket,  and  the  timber  taken  off  or  allowed 
to  go  over  the  falls  so  as  to  leave  no  obstruction  what- 
ever at  the  entrance  to  the  head-race. 

It  was  originallj  expected  that  the  bulkhead  at  the 
lower  end  ot  the  head-race  would  be  built  simultaneous- 
ly with  the  excavation  in  the  head-race,  but  for  various 
reasons  was  delayed  until  the  frost  made  the  laying  of 
concrete  inadvisable,  and  provision  had  to  be  made  for 
its  construction  this  spring. 

The  coffer-dam  at  the  intake  is  exposed  to  the  full 
force  of  the  open  river,  and  is  not  calculated  to  stand 
against  floods,  nor  is  it  high  enough  to  exclude  high 
water.  Further,  it  reduces  the  flood  overflow  area  of 
of  the  river  by  one-half,  and  any  attempt  to  raise  it 
would  increase  the  flood  level  of  the  river  to  a  dan- 
gerous height.  Therefore,  a  second  cribwork  dam  has 
been  constructed  across  the  head-race,  and  it  will 
protect  the  bulk-head  site  after  the  outside  coffer-dam 
has  been  removed. 

The  coffer-dam  is  a  single  continuous  crib  built 
across  on  the  level  bottom  of  the  head-race,  and  extended 
on  the  top  of  the  bank  on  both  sides  to  the  high  ground 
on  the  one  side,  and  the  cribwork  permanent  wing  dam 
on  the  other  side.  This  dam  is  27  feet  wide  for  a  height 
of  23  feet,  and  16  feet  wide  for  its  remaining  height 


of  17  feet.  It  is  of  the  same  description  of  cribwork  as 
the  coffer  dam  at  the  intake,  and  is  sheathed  in  the 
same  manner. 

Cross  ties  are  framed  10  feet  apart  in  each  course, 
and  staggered  in  alternate  courses,  forming  5  x  ii-foot 
ballast  pockets.  These  are  filled  with  loose  stone  close- 
ly packed,  and  loose  stone  has  also  been  piled  on  top  of 
the  offset  between  the  widths  of  27  feet  and  16  feet, 
making  the  dam  practically  27  feet  wide  from  top  to 
bottom.  The  joint  between  the  crib  and  the  rock  sides 
and  bottom  is  made  with  concrete  and  puddled  clay, 
the  clay  in  vertical  corners  being  held  in  place  by  corn- 
er boards.  Two  flumes  about  2  feet  square  are  carried 
through  the  crib  to  admit  water  when  required. 

Another  coffer-dam  has  been  built  in  the  tail-race  to 
hold  back  high  water  while  the  power-house  foun- 
dations are  being  built.  This  dam  is  26  feet  high,  with 
cut-offs  through  the  gravel  to  rock  at  each  side,  and  is 
200  feet  long  ;  160  teet  of  its  length,  where  it  rests  on  a 
clay  bottom,  is  built  with  an  inclined  top  in  bents  of 
heavy  rough  timber  on  4-foot  centres.  This  dam  is  80 
feet  wide  on  the  bottom.  The  covering  is  2-inch  and 
3-inch  dressed  planK  covered  with  two  layers  of  tarred 
felt  protected  by  i-inch  boards,  the  felt  and  the  joints 
in  the  boards  being  swabbed  with  hot  pitch.  The  toe 
of  this  dam  is  made  tight  with  double  sheet  piling  well 
puddled.  The  remaining  40  feet  of  the  dam  is  formed 
of  square  cribwork,  as  previously  described,  20  feet  wide. 

Water  from  the  river  is  pumped  by  a  Northey  pump 
with  3-inch  suction,  and  delivered  to  two  storage  tanks, 
one  of  which  has  a  capacity  of  2,000  gallons,  and  is  ele- 
vated 75  feet.  Service  pipes  from  it  supply  boilers  on 
both  sides  of  the  head-race. 

There  is  a  15-arc  light  dynamo  from  the  Royal  Elec- 
tric Company,  Montreal,  driven  by  a  35  horse-power 
Laurie  automatic  engine,  and  lamps  are  placed  on  each 
side  ot  the  cut  for  night  work. 

There  is  a  camp  for  boarding  300  men.  The  maxi- 
mum number  ot  men  employed  has  been  about  1,200. 
In  the  summer  it  was  difficult  to  keep  the  men  on  the 
work,  but  they  were  anxious  to  work  through  the  se- 
vere winter  weather,  and  the  rock  excavation  and  crib 
building  was  carried  on  almost  uninterruptedly  with  a 
force  of  over  1,000  men. 

Messrs.  T.  Pringle  &  Son,  Montreal,  are  the  engin- 
eers of  construction  :  Mr.  Wallace  C.  Johnson,  Niagara 
Falls,  is  the  consulting  hydraulic  engineer,  and  Mr. 
Wm.  I.  Bishop,  Montreal,  is  the  engineer  in  charge. 
Mr.  D.  A.  Rexford  is  the  contractor's  superintendent. 

At  the  annual  meeting  of  shareliolders  of'llie  Ollaw.i  ICIoi  tric 
Company  a  very  satisfactory  statement  was  pi  esentoil.  The  com- 
pany lias  now  installed  87,114  incandescent  liijlits,  (144  aic  lights, 
163  motors,  and  23  heaters,  all  distributed  among  4>,^57  customers. 
This  is  a  substantial  increase  over  last  year.  During  the  year 
there  was  installed  an  electric  storage  battery  ot  250  cells  which 
is  employed  .is  ;in  auxiliary  to  the  motor  service.  The  bo.iril  of 
directors  were  relected. 

Mr.  James  Kent,  general  manager,  and  Mr.  H.  S.  Jenkins, 
general  superintendent,  of  the  C.  V.  R.  .Telegraph  Co., 
have  recently  returned  from  a  lour  of  inspection  of  the 
company's  lines  in  the  Northwest  anil  British  Columbia.  Mr. 
Kent  states  that  additional  wire  facilities  of  1,000  miles  will  be 
provided  this  year  to  meet  the  increasing  demands  of  the  trade. 
A  new  wire  has  been  put  up  between  New  Denver  and  Nelson, 
in  the  Kootenay,  which  will  allow  the  duplicate  system  to  be  work- 
ed from  Vancouver  to  Nelson  and  Rossland,  and  so  double  present 
facilities.  The  wires  of  the  Manitoba  and  Northwestern  system 
have  been  extended  into  Winnipeg,  thus  giving  direct  wire  service 
between  Winnipeg  aiid  all  points  on  the  Northwestern  branch  sys- 
t  cm. 
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MR.  ALBERT  MITCHELL. 

As  one  of  the  many  Canadians  who  have  secured 
responsible  positions  in  tar-off  lands,  we  present  a  por- 
trait of  Mr.  Albert  Mitchell.  A  few  months  ago  Mr. 
Mitchell  succeeded  Mr.  H.J.  Somerset,  as  superintend- 
ent of  the  Winnipeg  Street  Railway,  Mr.  Somerset 
having  been  appointed  manager  of  the  street  railway 
system  at  Perth,  Australia.  Mr.  Mitchell  subsequently 
resigned  his  position  in  Winnipeg  to  become  superin- 
tendent of  the  street  railway  at  Perth,  a  position  carry- 
ing with  it  greater  responsibilities  and  increased  salary. 

Mr.  Mitchell  spent  his  early  years  in  Ontario,  but 
left  his  home  to  learn  the  mechanical  trade  with  the  Vul- 
can Iron  Company,  of  Winnipeg.  He  had  only  a  com- 
mon school  education,  but  while  learning  his  trade  he 
took  every  opportunity  to  add  to  his  store  of  knowledge 
and  afterwards  took  a  course  in  engineering  and  elec- 
tricity in  a  technical  school.  He  worked  at  his  trade 
for  twelve  years  and  spent  one  year  in  building  electric 
motors.     In  1896  he  accepted  the  position  of  chief  en- 
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gineer  of  the  Winnipeg  street  railway,  holding  same 
until  his  appointment  as  superintendent.  We  bespeak 
for  him  success  in  his  new  field  of  labor. 


BY  THE  WAY. 

The  following  story  is  told  by  W.  S.  Churchill  in  his 
"The  River  War",  of  the  manner  in  which  General 
Kitchener  improvised  a  reel  for  field  telegraph  work  in 
the  Soudan.  "He  walked  to  the  largest  coil  of  wire 
picked  it  up  and  approached  the  smallest  donkey.  He 
took  the  little  animal's  two  hind  legs  in  his  left  hand, 
and  put  them  into  the  coil.  He  lilted  the  wire  up  until 
it  passed  around  the  donkey's  back,  like  a  horse  collar, 
only  that  it  hung  between  the  fore  and  hind  legs.  He 
caught  hold  of  the  loose  end  of  the  wire  and  smacked 
the  donkey  with  the  other  hand.  The  beast  moved  for- 
ward, tripping  and  stumbling  over  the  wire,  which  began, 
albeit  jerkily,  to  unwind.  Then  he  walked  abruptly 
back  to  his  horse.  By  this  method  the  Field  Telegraph 
accompanied  the  Flying  Column." 

Mr.  V.  L.  Emerson,  of  Ottawa,  is  reported  to  have  invented  a 
powerful  automobile,  which  is  desig-ned  to  be  operated  by  a 
hydro-carbon  motor,  at  a  speed  of  30  miles  an  hour. 

Under  the  direction  of  Mr.  L.  M.  Lash  and  Mr.  P.  F.  Sise,  of 
the  Bell  Telephone  Company,  Montreal,  a  larg;e  new  switcliboard 
is  beinjf  installeil  in  the  head  office  of  the  New  Westminister  and 
Burrard  Inlet  Telephone  Company,  ot  which  Mi-.  H.  W.  Kent  is 
the  j^eneral  superintendent.  The  cost  of  this  new  switchboard 
will  be  about  $30,000. 


PERSONAL. 

Mr.  Wilfrid  Phillips  has  resigned  the  position  of  manag^er  of  the 
Niag'ara  Falls  Park  &  River  Railway. 

The  authorities  of  Columbia  University  have  granted  for  the 
third  time  the  Tindall  Scholarship  to  Prof.  R.  B.  Owens,  of  McGill 
University. 

Mr.  Wm.  Marconi  spent  the  greater  part  of  last  month  in 
Ottawa.  He  has  returned  to  Europe  but  is  expected  back  again 
a  few  months  hence. 

Mr!  Thos.  Ahearn,  of  Ottawa,  accompanied  bv  bis  family,  is  on 
his  way  to  Europe.  He  will  visit  the  Paris  Exposition  and  spend 
some  time  in  England  and  Scotland. 

Mr.  R.  W.  Angus,  B.A.,  son  of  Mr.  R.  Angus,  su(>erintendent 
of  E.  Leonard  &  Sons,  London,  has  been  appointed  lecturer  in 
mechanical  engineering  in  the  School  of  Practical  Science  To- 
ronto. 

The  death  is  announced  at  Brantford,  Ont.,  of  Mr.  W.  Barron, 
who  was  for  many  years  manager  of  the  Brantford  street  railway. 
The  deceased  had  been  some  lime  previous  to  his  death  in  poor 
health. 

Mr.  John  G.  Ridout,  of  the  firm  of  Ridout  &  Maybee,  patent 
solicitors,  Toronto,  has  been  awarded  a  premium  by  the  Chartered 
Institute  of  Patent  Agents,  London,  Eng.,  for  one  of  the  five  best 
original  papers  read  before  the  Institute  this  year. 

Mr.  P.  McCullough,  electrician  at  the  power  house  of  Toronto 
Railway  Company,  has  resigned  his  position,  and  left  on  June  24th 
to  take  charge  of  the  electrical  department  of  the  corporation 
tramways  at  Liverpool,  England.  Prior  10  his  departure  Mr.  Mc- 
Cullough was  presented  with  an  illuminated  address  and  a  gold 
chronometer  by  the  electrical  and  mechanical  staff  of  the  rail- 
way. 


SPARKS. 

A  fire  which  occurred  a  few  days  ago  in  the  sub-station  of  the 
Lachme  Rapids  Hydraulic  and  Land  Company.  Montreal,  caused 
considerable  damage  to  the  machinery,  and  resulted  in  the 
death  of  the  watchman. 

The  Dominion  government  have  awarded  the  contract  for  a 
cable  to  connect  Belle  Isle  with  the  Canadian  telegraph  system. 
The  cable  will  be  delivered  in  Canada  within  six  week's  and 
within  a  month  thereafter  will  be  laid. 

The  gas  and  light  committee  of  the  Brockville  city  council  have 
offered  the  sum  of  $85,000  to  the  Brockville  Light  and  Power 
Company  for  its  plant.  The  company  have  accepted  the  offer  on 
condition  that  the  council  will  pay  for  recent  extensions,  tools, 
and  stocks  at  the  cost  price. 

The  Board  of  Control,  cf  the  Toronto  city  council.  ha\e  j'wsscd 
a  resolution  recommending  the  city  engineer  to  prepare  an  esti- 
mate of  the  cost  of  installing  and  operating  a  municipal  telephone 
system  for  6,000  and  10.000  subscribers.  A  committee  of  the 
council  has  also  been  appointed  to  consider  the  question. 

Mr.  Wm.  Mouall,  of  Montreal,  who  is  a  member  of  the  svndi- 
cate  controlling  the  street  railway  franchise  in  l^avana,  has  re- 
cently returned  from  Cuba.  He  states  that  the  Cuban  electric 
railway  enterprise,  in  which  Halifax  and  Montreal  capitalists 
are  interested,  is  showing  salisfactorv  results.  The  net  receipt* 
for  the  first  month  s  operation  amounted  to  $6,000.  The  compan\ 
are  constructing  a  new  line  three  miles  long  to  the  cit\  of  Gaun- 
adacoa,  where  it  is  proposed  to  establish  a  pleasure  park. 

The  Toronto  Electric  Light  Company  are  having  a  tunnel  con- 
structed beneath  the  railway  tracks  on  the  Esplanade  immediate- 
ly opposite  their  works,  in  which  to  place  'he  cables  connecting 
wiih  their  underground  system.  The  company,  during  the  pres- 
ent year,  have  laid  vitrified  clay  conduits  enclosing  cables  on  a 
number  of  the  principal  ihoronghfares,  including  Front  strefl. 
King  and  i^ueen  streets  as  far  west  as  S|>adina  avenue,  Yonge 
and  Oueen  street  and  up  Terauley  street  to  their  station  on  that 
street. 

The  Bell  Telephone  Com}v»nv  have  notified  the  fire  department 
of  Toronto  to  remove  all  fire  alarm  wires  from  the  companv  s 
poles,  otherwise  they  will  hold  the  city  responsible  for  any  result- 
ing damage.  There  are  in  use  in  the  fire  alarm  system  87Q  poles 
belonging  to  the  Bell  Telephone  Comjviny.  47Q  |x»les  of  the  G. 
\.  W.  Telegraph  Company  .ind  .*^->q  of  the  Electric  Light  Com- 
panv.  The  G.  \.  W.  Companv  has  rendered  an  account  for  $200 
for  the  use  of  its  poles.  The  Electric  Light  Company  sa>s  the 
city  is  welcome  to  use  the  wires  free. 

The  project  for  the  construction  of  an  electric  railway  from 
Port  Dover  to  Preston,  via  Simcoe,  Waterford,  Boston,  Mount 
Pleasant,  Biantford,  Paris,  Avr,  Blair,  Dov->n.  Berlin  and  Preston, 
is  being  brought  prominentlv  before  public  notice.  It  is  proposes! 
to  acquire  the  Brantford  Street  RaiUvav  covering  the  City  of 
Brantford,  the  Gait,  Preston  and  Hespeler  Electric  Railway, 
with  which  connection  will  be  made  at  Preston  for  Gait  and 
Hespeler,  and  the  Berlin  and  Waterloo  Electric  Railway  with 
which  connection  will  be  made  at  Berlin.  Connections  will  be 
made  at  Port  Dover  with  the  Shenanago  Car  Ferry  r\mning  tv^ 
Conneaut,  or  Erie,  on  the  .American  side  of  Ij»ke  Erie;  at  Simcoe 
with  the  Wabash  Railroad  :  at  Waterford  with  the  Michigan 
Central  Railway  and  Toronto.  Hamilton  and  Bufl^alo  Railway  ; 
at  Brantford  with  the  Toronto,  Hamilton  and  Buffalo  Railways; 
at  Ayr  and  (.lalt  with  the  Canadian  Pacific  Railway.  The  total 
cost  of  the  road  is  placed  at  St  .soti.ooo.  It  is  stated  that  the 
greater  part  of  the  capital  required  has  already  been  arrang^J 
for.  and  application  is  now  being  made  for  bonuses  from  the 
municipalities  along  the  route. 
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ENGINEERING  ^n^  MECHfVNIGS 
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UTILIZATION  OF  EXHAUST  STEAM.* 

By  E.  p.  Roberts. 
Among  Ihe  uses  to  which  exhaust  steam  may  profitably  be  put 
is  heating  the  feed  water.  The  healing  of  the  feed  water  is  Ihe 
most  common  use,  but  it  is  not  always  understood  how  sm;\ll  a 
portion  can  possibly  be  utilized  in  this  manner.  If  we  have  3,000 
pounds  of  water  and  the  initial  temperature  of  the  feed-water  be 
60  degrees  f.  and  the  exhaust  steam  pass  through  the  healer  at 
atmospheric  pressure  it  will  heat  the  water  to  about  200  degrees 
f.  For  each  pound  of  feed-water  we  merely  require  140  heat 
imits  or  a  total  of  420,000,  or  approximately  one  seventh.  Evi- 
dently there  will  still  be  a  large  surplus.  Often  feed-water  is  not 
heated  as  hoi  as  it  might  be  without  cost,  and  in  such  cases  the 
saving  to  be  made  by  the  addition  of  suitable  apparatus  for  rais- 
ing the  temperature  of  the  feed-water  will  pay  large  returns  on 
the  investment.  Having  used  all  the  exhaust  steam  needed  for 
heating  the  feed-water  there  will  still  be  a  balance  which  may  be 
disposed  of  in  any  of  the  following  ways  : 

First,  exhaust  it  into  the  atmosphere.  Second,  condense  it  and 
obtain  the  greater  economy  on  the  engine.  Third,  use  it  for  heat- 
ing buildings,  etc.,  which  to  do  in  any  instance  will  depend  entire- 
ly upon  the  local  conditions. 

Upon  the  supposition  that  sufficient  money  is  available  for  such 
improvements  and  extensions  as  will  bring  the  largest  percentage- 
returns  on  the  total  expenditure,  a  general  statement  can  be  made. 
Determine  the  first  cost  and  additional  cost  of  the  operation,  in- 
cluding in  operating  expenses  an  allowance  for  depreciation  and 
repairs  and  determine  the  gross  income  ;  the  difference  between 
the  above  will  be  the  net  profit.  This  is  a  simple  proposition,  hut 
an  accurate  de  rmination  of  the  result  requires  a  most  careful 
examination  of  all  the  details  of  the  proposition,  and  is  far  from 
being  a  simple  matter.  The  second  possibility  is  usually  the 
easiest  of  determination.  It  is  the  advisability  of  condensing. 
The  first  step  is  to  ascertain  the  existing  conditions  :  First,  how 
much  steam  is  being  used  ?  Second,  the  range  of  load — the  nearer 
the  average  load  is  to  the  rated,  the  greater  the  economy  from 
condensing  ;  on  a  very  light  load,  condensing  may  cause  a  loss. 
Third,  what  pressure  is  carried,  and  what  can  be  carried,  and 
how  long  are  the  boilers  good  for  such  pressure  ?  Fourth,  are  the 
engines  overloaded  at  times,  so  that  more  power  is  needed  ? 
Fifth,  are  the-boilers  overloaded  ?  Sixth,  is  it  possible  to  install 
new  boilers  or  engines  ?  What  will  it  cost  ?  Will  the  results 
cost  more  and  be  better  or  worse  than  if  made  condensing? 
Seventh,  what  will  it  cost  to  put  in  a  condensing  system  ?  Is 
water  available  without  cost  except  pumping  ?  If  not  what  will 
a  cooling  tower  cost  ?  Eighth,  what  is  the  character  of  the 
water?  If  bad,  will  not  surface  condensers  save  a  considerable 
amount  by  lessening  scale  in  the  boilers  ? 

These  are  the  more  important  points  to  be  considered  and  the 
value  of  each  determined  accurately,  when  the  profitable  utili- 
zation of  the  exhaust  steam  other  than  heating  the  feed-water  is 
to  be  decided  upon. 

To  find  the  largest  expenditure  for  the  condensing  system  that 
can  be  made  to  obtain  a  saving  of  one  percent.,  first  find  the 
total  cost  of  fuel  for  the  year.  One  per  cent,  of  this  amount  will 
represent  the  interest  on  the  maximum  amount  that  may  be  ex- 
pended in  obtaining  a  net  saving  of  one  per  cent. 

The  next  consideration  is  the  use  of  exhaust  steam  for  heating 
buildings,  etc.  The  subject  of  charges  for  heating  is  one  deserv- 
ing of  considerable  attention.  Mr.  Roberts  in  speaking  of  this 
matter  said  :  "The  correct  basis  of  charge  is  evidently  the 
amount  of  steam  furnished.  This  evidently  requires  meters. 
Steam  meters  until  recently,  have  been  of  the  velocity  type,  and 
have  given  a  greater  or  less  degree  of  satisfaction,  that  is  for 
meters.  Meters  are  now  made  which  record  the  water  of  con- 
densation, and  this  is  a  correct  measure.  But  exclusive  of  meter 
measurements,  flat  rates  can  be  made  in  the  heating  business  on 
a  far  more  satisfactory  basis  than  in  lighting.  Such  basis  is  the 
the  square  feet  of  heating  surface,  and  is  fairly  satisfactory,  be- 
cause a  square  foot  will  condense  a  certain  amount  of  steam,  anil 
although  such  amount  depends  upon  the  initial  temperature  i  f 
till!  air  to  be  heated,  nevertheless  the  average  for  the  year  can 
be  quite  closely  approximated.    The  principal  objection   to  llii, 

♦Abstract  of  paper  read  before  llie.Ohio.Kleclric  Light  A'<s"C'"''on. 


basis  is  that  customers  are  liable  to  regulate  the  temperature, 
not  by  closing  off  the  steam  but  by  opening  windows.  But  even 
such  objection  is  not  a  very  important  one  when  there  is  sufficient 
exhaust  steam  for  use  in  the  coldest  weather,  because  it  is  the 
coldest  weather  which  determines  the  maximum  and  at  such  time 
windows  are  not  opened. 

Sometimes  the  charge  is  based  on  the  cubic  feet  of  space  to  be 
heated.  This  is  a  very  crude  basis  as  in  one  case  one  square 
foot  of  radiating  surface  may  be  needed  for  60  cubic  feet  of  space 
and  in  another  case  we  may  heat  to  the  same  temperature  120 
cubic  feet  or  more.  These  figures  refer  to  direct  radiation.  For 
indirect  radiation,  fan  system,  etc.,  the  amount  will  be  changed. 
By  far  the  majority  of  steam  heating  is  by  direct  radiation,  al- 
though in  any  installation  of  considerable  magnitude  consider- 
ation should  be  given   to  each  of  the  above  methods." 

The  rules  for  heating  of  buildings  are  many  and  various  but  the 
following  are  given  as  having  been  found  reliable  in  practice. 
Allow  one-fourth  square  foot  of  radiating  surface  for  each  of 
the  cubic  contents  for  first  floor  rooms  and  halls  ;  the  same 
amount   of  radiating  surface  for  each  (cubic  contents  of 

room  for  second  and  upper  floor  rooms,  and  one-fourth  square 
foot  of  radiating  surface  for  each  square  foot  of  glass  surface 
plus  that  of  exposed  wall.  Wolff  gives  the  following  allowance 
for  special  conditions  :  Increase  ten  per  cent,  for  northerly  ex- 
posures subject  to  wind,  and  ten  per  cent,  when  the  building  is 
heated  during  the  day  time  only  and  when  the  bi'ilding  is  not  ex- 
posed. Increase  30  per  cent,  when  the  heating  is  done  in  the 
day  time  only  and  when  the  building  is  much  exposed.  Increase 
50  per  cent,  when  the  building  is  healed  during  winter  months  in- 
termittently at  long  intervals.  The  above  factors  make  a  con- 
siderable modification  and  what  factor  to  use  in  any  given  case 
is  a  matter  of  judgment  based  on  experience. 


CANADIAN  ASSOCIATION  OF  STATIONARY 

ENGINEERS.  ' 

Toronto  No.  i. 
Al  the  last  regular  meeting  of  Toronto  No.  1  Canadian  Associ- 
ation of  Stationary  Engineers,  held  on  J  une  20lh,  1900,  the  fol- 
lowing officers  were  elected  for  the  ensuing  3'ear  , — President,  J. 
Huggett  ;  vice-president,  W.  J.  Webb  ;  recording  secretary,  J. 
Marr  ;  financial  secretary,  N.  Kuhlman  ;  treasurer,  S.  Thompson  ; 
conductor,  W.  Butler  ;  doorkeeper,  G.  D.  BIy  ;  trustees,  G. 
Mooring,  C.  Moseley,  Jas.  Bannon  ;  delegates  to  convention,  J. 
Huggett,  W.  J.  Webb,  H.  Terry,  A.  Storer,  N.  Kuhlman. 


Hamilton,  No.  2. 
At  the  last  regular  meeting,  June  19th,  rgoo,  the  following 
officers  were  elected  : — President,  Thos.  Chubb  ;  vice-president, 
F.  J.  -Sculthorp  ;  recording  secretary,  Jos.  Ironside  ;  financial 
secretary,  Jas.  Carrol  ;  treasurer,  W.  R.  Cornish  ;  conductor, 
Jas.  Wadge  ;  door-keeper,  Jas.  Cook  ;  delegate  to  convention, 
Bro.  Geo.  Mackie;  alternate,  Geo.  Dawson. 


Annual  Convkntion. 
The  eleventh  annual  Convention  of  I  he  Canadi.in  Association 
of  Stationary  Engineers  will  be  held  in  Toronto,  commencing 
August  21st  next.  The  meeting  place  will  likely  be  the  l"-ngineer  s' 
Hall,  61  Victoria  street.  The  local  Association  have  already 
made  preliminary  arrangements  for  the  entertainment  of  Ihe  dele- 
gates, anti  one  of  the  most  successful  conventions  yet  held  is  pre- 
dicted.    In  next  issue  further  particulars  will  be  given. 

The  Canadian  Association  of  Stationary  Engineers,  of  Mon- 
treal, have  elected  the  following  otTi  cers  for  the  ensiring  yi?ar  : — 
President,  H.  F.  Thompson  ;  first  vice-president,  F.  D.  Jones  ; 
second  vice-president,  II.  Wady  ;  secretary,  past  president  W. 
Smythe  ;  treasurer,  past  president  T.  Ryan;  financial  secretary, 
H.  Nuttal  ;  conductor,  J.  Carr  ;  doorkeeper,  H.  Knight  ;  trustees, 
past  president  J.  J.  York,  past  president  G.  Hunt,  past  president 
\V.  Weir. 


The  ICIeclr  ii-  Reduction  t  I  mu  kingln;ni,  t.')nl.,  is  installing 
lv\o25k.  w.  dir'cct  current  gciicialors  supplicti  by  Ihc  Royal 
I'^loctric  Co. 
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THE  MARTIN  AUTOMATIC  RECORDER  AND 
REGISTER. 

This  device,  as  shown  in  the  cut,  is  for  drawing-  load  curves, 
such  as  the  total  output  of  one  or  more  switchboards,  also  to 
check  the  time  when  the  readings  are  taken.  The  recorder 
carries  a  two  months  supply  of  cross  section  paper,  made  up  in 
the  shape  of  daily  charts  (Fig-.  2).  These  charts  pass  out  at  the 
back  of  the  recorder,  once  every  twenty-four  hours.  They  are 
kept  moving  at  the  same  rate  as  lime  by  the  clock,  which  is  gear- 
ed to  the  roller  which  carries  them  forward. 

The  attendant  when  taking  the  reading,  every  fifteen  or  thirty 
minutes  as  the  case  may  be,  records  the  reading  by  turning  a 
milled  headed  nut  on  the  right  hand  side  of  the  recorder,  which 
moves  the  pens  along  a  scale  to  correspond  to  the  amperes.  He 


must  record  at  the  proper  lime  and  cannot  neglect  several  or  any 
readings,  and  then  jot  them  down  by  guess  work  and  fill  in  his 
report. 

Referring  to  Fig.  2,  the  column  of  figures  on  the  left  are  for  a 
D.  C.  switchboard;  they  are  printed  in  red  ink  and  the  curve  is 
also  drawn  in  red  ink.  The  column  on  the  right  is  for  an  A.  C. 
switchboard;  these  are  printed  in  blue  ink  and  the  curve  is  also  in 
blue  ink.  The  idea  is  to  be  able  to  distinguish  the  two  curves  as 
they  may  cross  orrecrosseach  other  during  the  twenty-four  hours. 

The  charts  can  be  printed  for  other  purposes  such  as  10  show 
a  voltage  curve  and  an  ampere  curve,  or  both  for  amperes,  etc. 
The  figures  at  the  top  and  bottom  of  the  chart  show  the  time 
starting  at  12  o'clock  midnight,  until  the  following  12  o'clock 
midnight  (24  hours).  By  referriiig  to  the  chart  it  is  readily  seen 
at  any  time  what  the  load  was  on  each  switchboard.    The  charts 


can  be  filed  and  kept  for  future  reference  to  compare  the  output 
ot  the  station  for  the  different  days,  months  or  years,  etc. 

The  recorder  is  provided  with  a  stamp  on  the  left  hand  side 
which  the  attendant  operates  by  pressing  a  button  at  any  time 
when  the  loads  have  not  changed  since  the  last  reading,  thus 
showing  that  he  was  at  his  post.  The  recorder  being  locked  up 
by  the  manager  or  superintendent,  the  pens  carrying  at  least 
enough  ink  to  last  a  week,  it  will  be  seen  that  it  is  not  necessary 
for  the  attendant  to  have  access  to  the  recorder  only  from  the  out- 
side. It  is  neatly  finished  in  white  nickel,  and  looks  very  attr.-u-- 
tive,  mounted  with  a  Seth  Thomas  eight  day  clock,  and  con- 
structed so  as  not  to  get  out  of  order.  Made  by  the  Nfarlin 
Automatic  Recorder  and  Register  Co.,  Hainilton,  Out. 


At  the  request  of  the  city  council  the  city  engineer  has  prepared 
an  estimate  of  the  cost  of  installing  and  operating  a  municipal 
lighting  plant.  The  figures  which  he  has  submitted  are  as  follows: 
The  buildings  and  plant  would  cost  $950,000,  and  the  cost  of  in- 
stalling an  arc  lighting  plan,  with  a  capacity  of  1,350  lamps, 
would  be  $300,000.  If  the  electric  wires  were  placed  under- 
ground in  the  central  portion  of  the  city,  the  cost  would  be  about 
$510,000.  The  annual  cost  of  operating  the  plant  with  overhead 
wires  would  come  to  about  $63  per  lamp  per  annum,  or  about 
17.2  cents  per  night.  Using  underground  wires,  the  cost  would 
reach  $70  or  19.16  cents  per  lamp  per  night. 


ARMOURED  CABLE. 

Messrs.  Jackand  Robertson,  of  Montreal  agents  for  the  Sprague 
Electric  Company,  New  York,  have  sent  us  the  following  in  refer- 
ence to  armoured  cables  : 

Our  principals  in  New  York,  have  now  turned  out  a  new  and 
modern  article,  namely  Armoured  Flexible  Cable  for  Condui'. 
work.  The  Sprague  Electric  Company,  owning  all  the  patents 
and  equipments  of  The  Interior  Conduit  &  Insulation  Companj, 
has,  like  its  predecessor,  led  the  progressive  march  of  improve- 
ment in  the  manufacture  of  conduit  and  kindred  appliances,  and  in 
answer  to  a  persistent  demand  from  some  of  the  leading  engineers 
in  this  country  for  further  development  in  ihe  art  of  electnc  wir- 
ing, is  now  ready  to  announce  another  period  in  the  art-one  more 
mile-stone  in  the  path  of  progress  and  a  near  approach  to  the  high- 
est ideals  of  those  who  are  mindful  only  of  the  inieresu>  of  electri- 
cal developments. 

For  many  years  certain  engineers  have  questioned  the  advan- 
tages of  a  "drawing  in  "  system  of  interior  wiring,  involving  as  il 
does,  two  distinct  and  expensive  operations,  one  being  necessary 
for  the  installation  of  the  conduit,  another  for  that  of  the  conduct- 
ors, and  base  their  argument  on  the  fact  that  considerably  less 
than  one  tenth  of  one  per  cent,  of  the  electric  conductors  In  build- 
ings are  subject  to  disturbance  or  removal. 

With  this  condition  recognized  we  then  have  the  question — \Vh\ 
must  the  burden  of  two  installations  be  imposed  on  the  user  of 
electric  current,  when  only  one  should  be  necessary  ? 

Two  replies  have  invariably  been  ready  for  this  question — First, 
the  absence  of  definite  knowledge  regarding  the  lile  of  insulation. 
Second,  the  entire  absence  of  any  suitable  flex.ble  armour  or  cov- 
ering that  would  protect  insulation  from  mechanical  injurv.  The 
doubt  expressed  in  the  first  argument  has  been  removed  by  time, 
there  being  innumerable  installations  made  from  ten  to  fifteen 
years  ago,  and  in  which  the  wires  show  a  higher  insulation  resist- 
ance to-day,  ihan  was  obtainable  immediately  after  they  were 
placed  in  position. 

The  Sprague  Electric  Company  now  replies  to  the  second  argu- 
ment by  placing  upon  the  market  the  Greenfield  Flexible  Sieel 
.Armoured  Cable,  comprising  electric  conductors  so  insulated  and 
braided  as  to  be  thoroughly  protected  from  atmospheric  influences 
and  armoured  so  as  to  defy  any  mechanical  injury  incidental  t,- 
installations  in  the  fire-proof  or  other  buildings  of  the  present  da\ . 

Engineers  will  recognize  the  advantages  of  flexible  conductors 
so  thoroughly  insulated  and  armoured  for  use  in  marine  or  ship 
wiring  where  a  rigid  conduit  system  can  only  be  installed  at  grejil 
cost  in  order  to  overcome  the  many  obstacles  presented  by  reason 
of  the  form  of  a  vessel's  structure,  1*16  small  s|>ace  available  for 
equipment  and  fittings,  excessively  high  temperatures,  and  in- 
cessant vibration  of  the  ship. 

Factory  and  mill  wiring  has  hitherto  been  accomplished  chiefly 
by  the  use  of  insulating  knobs  and  cleats,  moulding  being  used 
in  some  cases  for  the  larger  conductors.  Where  insulators  and 
cleats  are  used,  as  in  the  majority  of  such  work,  the  wires.  v 
run  from  beam  to  beam,  bi'come  dust  collectors  of  the  best 
and  especially  is  this  the  case  in  cotton  and  flour  mills  when-  :i  i 
conductors  will  support  an  .-iccumulation  of  lint  and  fine  dust  manv 
times  exceeding  their  own  size.  Perhaps  the  most  costh 
feature  of  "open  wiring  "  in  such  places  is  the  general  destrui  tion 
caused  by  Ihe  breaking  or  slipping  of  a  bell. which, when  once  fast 
caught  in  the  wiring  usually  brings  down  several  Sections,  son-e- 
limes  wrecking  or  disabling  valuable  machinery  by  the  operation. 
These  objectionable  |->ossibilities  arc  entirely  eliminated  by  the  us*- 
of  "Greenfield  Flexible  Steel  Armoured  Cables'  and  "Cords 
which  can  be  firmly  secured  on  the  surfaces  of  the  structure 
wired. 

Finished  buildings  frequently  present  to  Ihe  engineer  and  con- 
tractor wiring  problems  he  would  prefer  to  avoid,  Ihe  alternative 
being  in  m.Tiiy  cases  the  practical  ruination  of  handsome,  trim 
and  costly  decorations  or  the  fishing  of  conductors  without  oondmt 
from  outlet  to  outlet,  leaving  their  insulation  as  legitimate  prev  foi 
the  tools  of  the  mechanic  or  the  teeth  of  the  ever-cheerful  and  bus\ 
rodent.  In  direct  violation  of  Ihe  rules  of  safe  construction.  In 
such  l-iuildings  "  Greenfield  Flexible  Sleel  \rmo»iie*i  Cable*  can 
bo  "  fished  '  from  |K>ckels  cut  at  convenient  piiinls  and  may  be 
left  with  the  full  knowledge  that  they  arc  absolutely  secure  from 
mechanical  or  other  injury. 

Now  buildings  equipped  v»-ilh  electrical  conductor?;  in  accordance 
with  the  practice  of  the  present  day,  require,  as  before  staled,  no' 
less  than  two  distinct  installations — one  of  conduits,  another  ol 
conductors. 

The  electrical  contractor  is  compelled  10  make  Ihe  progress  ot 
his  work  conform  to  that  of  other  workmen,  and  is  often  subjecl- 
cd  to  costly  delays.    Alterations   from  original  plans,  hov  ever 
necessarv-  or  desir.ible,  .ire  in  most  cases  cosily  in  ihr  c  v 
and  sometimes  impossible.     L'nder  the  most  favorable  > 
the  electric  wiring  equipment  is  suggestive  of  a  certain    .  .  v. 
doubt  amounting  almost  to  distrust,  and  lacks  that  element  of 
permanence  and  stability  with  vvh'ch  il  should  be  associalcvl  and 
to  which  it  is  justly  entitled. 

This  Company  as  the  leading  conduit  manufaclrrers  in  the 
world,  might  well  foster  these  ideas  and  practice  and  cater  tr 
them,  but  in  the  interests  of  the  public  and  of  Ihe  advancement  01 
the  art,  it  seems  filling  that  we  should  at  this  time  n-- 
new  feature  in  electric  wiring,  one  which  al  once  rcvlu. 
and  places  in  the  front  rank  of  permanent  equipments  « 
the  modern  building  is  provided.     We  feel  thai  Ibis  has  been  ac- 
complished by  the  development  of  the  "Greenfield  Flexible  Steel 
Armoured  Cables"  for  which  we  ask  from  architects,  electrical 
engineers  and  constructors  their  most  favorable  consideration. 

These  floxib'e  products  have  been  fully  approve*!  by  Ihe  l"nder- 
writers'  National  Electric  .Vssociation. 
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SPARKS. 

Mr.  Laliberte,  cliainnan  ot  the  harbor  committee  of  Quebec, 
lias  submitted  to  tiiat  bodj'  a  project  for  utilizing^  the  power  of  the 
tides  of  the  harbor,  for  the  operation  of  grain  elevators  and 
industrial  concerns. 

The  Citizens  Electric  Company,  Limited,  of  Smiths  Falls,  Ont., 
has  been  incorporated,  capital  $35,000  ;  president  Mr.  J.H.  Gould, 
secretary  Mr.  J.  S.  Gould.  The  company  are  enlarging  their 
works  and  further  developing  their  power. 

The  promoters  of  a  number  of  new  pulp  mills,  for  the  manufac- 
ture of  pulp  and  wood  products,  to  be  erected  twelve  miles  above 
.the  falls  of  the  St.  John  river,  propose  to  utilize  the  power  of  these 
falls  to  generate  and  transmit  electricity  to  the  works. 

The  annual  financia'  statement  of  the  St.  John,  N.B.,  Street 
Railway  Company  shows  a  net  profit  for  the  year  of  $37,792.53, 
out  of  which  two  3  per  cent,  dividends  were  paid  amounting  to 
$30,000.    The  old  ^oard  of  Directors  was  re-elected. 

A  contract  has  been  given  by  the  provincial  government,  to 
tlie  Cataract  Power  Company  for  the  supply  of  current  necessary 
to  light  the  building  and  grounds  of  the  asylum  for  the  insane. 
Provision  is  made  for  1,100  incandescent  lights  for  the  building, 
and  10  arc  lights  for  the  grounds,  with  wiring  capacity  for  1,500 
lights. 

The  Dominion  Government  have  received  an  application  from 
Hon.  Fred.  Peter,  formerly  Premier  of  Prince  Edward  Island, 
and  E.  O.  Fador,  for  certain  shore  rights  in  the  harbor  of  Van- 
couver, B.  C.  They  propose  to  utilize  the  tides  to  generate 
electric  power,  which  will  serve  Vancouver,  New  Westminster, 
etc.,  and  at  the  same  time  provide  cheaper  power. 

It  is  reported  that  a  large  number  of  men  are  at  work  on  the 
power  development  scheme  of  the  Metropolitan  company  at  Brit- 
lania.  It  is  stated  that  the  construction  of  the  power  station  wil) 
be  commenced  during  the  present  ciionlh.  The  cofferdam  built 
last  year,  is  being  demolished,  it  having  been  found  to  be 
defective.  Another  one  will  be  built  at  the  other  end  of  the 
channel. 

Mr.  J.  P.  Graves  has  made  an  offer  to  purchase  from  the 
city  of  Grand  Forks,  B.  C,  the  water  works  and  electric  light 


plants  at  the  sum  of  $70,000  and  to  expend  $30,000  additional  in 
improving  the  system.  He  also  seeks  to  acquire  an  exclusive 
street  railway  franchise.  The  ratepayers  will  be  asked  to  vote  on 
the  question.  In  return  for  a  bonus  of  $30,000  Mr.  Graves  offers 
to  provide  water  works',  electric  light,  and  trolley  systems  for  the 
city  of  Columbia. 
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TRADE  NOTES. 

The  Anchor  Knitting-  Co.,  Almoate,  Ont.,  are  installing-  a  10 
k.  w.  multi-polar  direct  current  generator,  supplied  by  the 
Royal  Electric  Co.,  to  light  their' factory. 

The  Granby  Consolidated  Mining  &  Smelting-  Co.,  Grand 
Forks,  B.  C,  is  installing  a  10  k.  w.  mulri-polar  direct  current 
generator  purchased  from  the  Royal  Electric  Co. 

The  Shawinigan  Water  &  Power  Co.,  Shawinigan,  Que.,  is  in- 
stalling a  150  k.  w.  "S.  K.  C."  two-phase  inductor  generator 
purchased  from  the  Royal  Electric  Company. 

Mr.  Clayton,  manager  of  the  Central  Electric  Co.,  of  Portage 
La  Prairie,  while  on  a  trip  through  the  East  a  few  days  ago 
placed  an  order  with  the  Royal  Electric  Co.  of  Montreal  for  one 
of  their  150  k.  w.  "S.  K.  C."  two-phase  generators. 

The  Penetang  &  Midland  Street  Railway  Light  aud  Power 
Company,  Penetang,  Ont.,  has  greatly  increased  its  incandescent 
lighting  business  and  has  purchased  a  150  k.  w.  "S.  K.  C." 
two-phase  generator,  complete  with  exciter  and  switchboard 
from  the  Royal  Electric  Company. 

The  Brantford  Electric  &  Operating  Co.,  Brantford,  Ont.,  who 
have  been  furnishing-  arc  and  incandescent  lights  and  operating 
motors  from  a  180  k.  w.  "S.  K.  C."  successfully  for  the  past 
four  years  are  largely  increasing  their  power  and  lighting  busi- 
ness and  have  ordered  from  the  Royal  Electric  Co.,  a  360  k.  w. 
"S.  K.  C."  two-phase  machine. 


SPARKS. 

It  is  reported  that  an  American  firm  of  manufacturers  of  elec- 
trical machinery  and  supplies  are  considering  the  advisability  of 
establishing  a  branch  factory  in  Ottawa. 

Representatives  of  a  number  of  Street  Railway  Companies  in 
Ontario  met  in  Toronto  recently  and  arranged  for  circuit  enter- 
tainments 10  be  given  in  the  parks  owned  by  the  companies. 

The  employees  of  the  British  Columbia  Electric  Railway  Com- 
pany held  their  annual  picnic  on  June  i3lh,  in  Queens  Park,  New 
Westminster.    A  good  programme  of  athletic  sports  was  provided, 

Robt.  C.  Trouax,  electrician  for  the  Thousand  Island  Park 
Association,  was  killed  by  an  electric  shock  on  June  23rd.  It  is 
thought  that  while  closing  the  circuit  his  hand  touched  the  contact 
bar. 

Extensive  improvements  are  being  made  to  the  Bell  Telephone 
Company's  system  at  Winnipeg,  and  communication  is  being  es- 
tablished with  Portage  La  Prairie  and  a  number  of  other  outside 
towns. 

It  is  said  to  be  the  intention  of  the  Ontario  Power  Company  to 
begin  the  construction  of  development  works  this  summer.  The 
company  claim  to  have  received  applications  for  30,000  horse 
power. 

Work  was  recently  commenced  on  the  long  distance  telephone 
line,    between  Winnipeg  and  Brandon,  via  Portage  La  Prarie. 


The  line  is  already  completed  to  a  point  sixteen  miles  wesi  of 
Winnipeg. 

Niagara  Falls  are  to  be  illuminated  by  eleclricitj-  during  the 
coming  Buffalo  Exposition.  By  means  of  searchlights  placed  on 
both  sides  of  the  river,  the  colours  of  the  lights  which  are  thrown 
on  the  Falls  will  be  constantly  changed.  Arc  lights  will  also  be 
placed  in  the  Cave  of  the  Winds,  which  will  give  to  the  water 
which  falls  in  front  of  it  a  phosphorescent  effect. 

Work  will  shortlj-  be  commenced  on  the  construction  of  a  new 
power  house  for  the  Ottawa  Street  Railway  Company.  It  will  &e 
a  duplicate  of  the  present  power  house,  will  be  entirely  fireproof, 
and  will  cost,  including  water  wheels  and  plant,  about  S150.000. 
The  plant  will  include  a  2,000  horse  power  generator,  now  being 
manufactured  by  the  Westinghouse  Co.,  at  Pittsburg,  and  four 
large  water  wheels. 

Mr.  J.  G.  Macklin,  of  the  Royal  Electric  Co..  Montreal,  has 
prepared  plans  and  data  at  the  request  of  the  Renfrew-  Power 
Conipany,  for  the  utilization  of  the  power  of  the  Bonnecbere 
river.  Mr.  Macklin  estimates  that  when  the  water  is  lowest,  72S 
horse  power  can  be  obtained,  and  at  high  water  1,500  horse 
power.  The  estimated  cost  of  the  development  of  this  power  is 
840,000.  The  company  is  now  applying  for  a  charter  and  has 
elected  the  following  provisional  directors  : — Messrs.  A.  Bamet, 
P.  S.  Stewait,  John  Ferguson,  M.  P.,  W.  A.  Mackay,  Dr. 
Murphy  and  Thos.  A.  Low-. 

Some  time  ago  the  council  of  Winnipeg  gave  notice  of  its  in- 
tention to  discontinue  its  arrangement  with  the  Bell  Telephone 
Company,  under  which  the  company  operated  the  city  fire  alarm 
system.  Quite  recently  the  mayor  requested  the  company  to  con- 
tinue the  operation  of  the  system  for  a  few  months  longer  until 
the  city  could  complete  arrangements  for  taking  it  over.  In  reply 
the  company  stated  that  having  made  arrangements  10  occupy 
the  space  used  by  the  fire  alarm  instruments,  they  were  not  in  a 
position  to  accede  to  this  request,  but  would  be  willing  to  renew 
the  contract  for  a  further  period  of  three  years.  To  this  pro- 
posal  the  cit\-  would  not  consent,  and  thus  the  matter  stands. 

The  annual  meeting  of  shareholders  of  the  Canadian  Electric 
Light  Company  was  held  at  Qnebec  on  June  2bth.  The  annual 
report  of  the  directors,  submitted  at  this  mei»iing.  showed  that 
the  development  works  are  well  advanced  and  will  probably  be 
completed  by  the  end  of  September.  Contracts  have  already 
been  made  for  3,000  lights,  and  it  is  expected  that  operations  will 
be  commenced  with  a  lighting  load  of  5.000  to  b.ooo  lights.  Ne- 
gotiations are  in  progress  and  are  proceeding  satisfactorily,  for 
lighting  the  streets  of  the  town  of  Levis.  Applications  have  also 
been  received  for  power  from  several  manufacturing  concerns. 
Tenders  have  been  received  for  the  laying  of  a  sub-marine  cable 
to  carry  current  from  Levis  to  Quebec,  and  the  right  has  also 
been  secured  from  the  Quebec  Bridge  Company  to  use  their 
bridge  for  the  like  purpose.  The  sharehi-lders  will  be  asked  to 
authorize  the  issue  of  additional  slock  or  debentures  10  complete 
the  works.  The  probable  revenue  for  the  first  year  is  estimated 
at  S25.000,  and  the  operating  expenses  at  $1,000  f>er  month. 


The  Smoke  Nuisance  and  Big  Fuel  Bills 


CAN  BE  GOT  RID  OF  BY  USING 


H  en-ID  iiAi  ■[  cm 

THE  JUBILEE  GRATE  BAR  CO,  TORONTO.  ONT. 


1 1  E  Most  perfect  Fue!  Economiier  and  Smoke 
Consumer  in  the  World.  Endorsed  by  the 
best  master  mechanics,  engineers  and  coal 
users  in  the  country.  Every  machine  put  on  with 
a  guarantee  to  consume  95°,,  of  smoke  and  a 
saving  of  from  10  to  20°-  in  fuel.  Can  bi"  used  on 
any  furnace.  F'aient  rights  for  sale  for  Nova 
Scotia,  Newfoundland,  and  a  number  of  the 
Slates  of  the  I'nion. 

For  further  particuLirs  .ippl\  t,->  .  .  . 


WATCM 


FOOT   OF  WEST   MARKET  STREET 

THIS   SF»ACE    NEXT  IVIONXH 


Travelling  Cranes 

Electric  or  Hand  I'ower. 

Brown  and  High 

Speed  Engines 

Boilers 

Rogers  Patent  Shaking 
and  Dumping  Grates 
Gas  Engines 
Pumps  and  Pumping 

Machinery 
Impulse  Water  Wheels 

.  .  .  THE  .  .  . 

imm  wml  go. 

LIMITED 

SI.  E.  ■ 
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SPARKS. 

While  repairing-  the  fire  alarm  syslem 
Edward  J.  Treinbl;i\ ,  a  lineman  in  the  em- 
ploy of  the,,  city  ot  Hull,  came  in  contact 
with  the  Hull- JSlecl tic  Company's  wires 
charged  wilb,2,op9  volts,  and  was  instant- 
ly killed. 

A  company^is.lp/e^ng-  organized  at  Otta- 
wa to  mamifactiire  a  new  form  of  gas, 
which  is  said  to  be  composed  of  93  per 
cent,  of  air  and  7  per  cent,  of  illuminating 
mixture.  The  process  of  manufacture  is 
thus  described  :  An  electric  motor  worked 
automatically  at  intervals  during  an  hour, 
collects  a  certain  amount  of  air  into  a  blow- 
er. The  air  then  goes  into  a  chamber  con- 
taining acid,  and  passes  from  there  into  a 
place  containing  carbonators.  The  acid 
chamber  robs  the  air  of  carbon,  and  when 
the  air  goes  into  the  carbonators  it  is  prac- 
tically pure  oxygen  and  non-poisonous. 
In  the  chamber  containing  the  carbonat- 
ors there  are  wicks  saturated  with  the 
illuminating  mixture  which  is  supplied 
from  a  receptable  attached  10  the  appar- 
atus. The  atmosphere  in  passing  into  the 
carbonators  is  combined  with  7  per  cent, 
of  the  illuminating  mixture.  The  gas  fin- 
ally goes  into  the  chamber  from  which  it 
may  be  used.     As  the  gas  becomes  ex- 


hausted in  the  tank  out  of  which  il  is  drawn 
for  light,  an  automotic  arrangement  causes 
the  electric  motor  to  work  and  send  in 
more  air.  The  electric  motor,  beyond 
sending  in  the  air,  has  no  connection  with 
the  gas  making  machine.  In  tact,  a  sys- 
tem of  weights  could  be  used  instead  of  a 
motor.  The  light  produced  is  said  to  be 
pure  white  and  7  times  stronger  in  illumin- 
ating power  than  a  i6-candle  electric  light. 
The  cost  of  production  is  said  to  be  only 
$100  for  250  lights.  The  gas  is  employed 
for  heating  as  well  as  for  lighting.  Messrs. 
J.  R.  Booth,  J.  A.  Saybolt,  and  Capt.  C. 
Foxvvell  are  said  to  have  secured  control 
of  the  process  of  manufacture  for  Canada. 


son 


The  New  System 

OF  EDUCATION 

Electrical 
Engineering 

Mechan  ical ,  Steam .  Civil 
and  Mining  Engineering; 
Architecture;  Drawing; 
Surveying ;  Cliemistry  ; 
Shorttiand  ;  Book  keeping 
and  English  Branches 
TAUCHT  BY  MAIL. 
Over  50  Courses. 
We  have  helped  thonsands  to  better  positions 
and  salaries.   Send  for  free  circuiars,  stating 
the  subject  in  which  you  are  interested. 
THE  INTERNATIORIL  CORRESPONDENCE  SCHOOLS, 
Boi  1004,  Scranton,  Pa. 


Crocker  Improved  Turbine 

In  Horizontal  Setting,  with  Quarter  Turn  Elbow. 


Where  the  nature  of 
the  location  will  per- 
mit its  use  this  type 
has  many  aflvantaj^es. 
It  is  very  suitable  for 
direct  connection  to 
dynamos,  and  many 
are  in  operation  in 
this  class  of  service. 


Notice  how  comploto  and  compact  thi.s  ;irrant;(!in(mt  is,  and  how  (easily  it 
may  bo  installed.  Can  you  us(i  anything  of  this  kind  ?  Your  inquiries  will 
receive  prompt  attention. 

Water  Powers  examined  and  Reports  made. 
Estimates  submitted  for  Complete  Equipments. 


The  JENCKES  MACHINE  CO., 

Lansdowne  St.,  Sherbrooke,  Que. 


26  a  J8  AoEiAioE  St  W 
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OPERATING  DYNAMOS 

That  there  are  more  Victor 
Turbines  in  use  supplying 
power  for  electric  generators 
than  any  other,  is  due  to  the 
many  points  of  superiority 
possessed  by  this  Turbine. 


I 


I 

in 

^ 


FEATURES 

Hiqh  Speed,  Close  Hegvlalion, 
Great  Capacity.  High  Efficien- 
cy, Perfect  Cylindet  Gate, 
Steady  Motion. 

RECENT  PLANTS  INSTALLED: 

Lachine  Rapids  llydiaiilic  &  Land 
Co.,  Montreal,  One.,  12,000  li.p.; 
Cliatnbly  Manufacturing  C'o.,  Mon- 
treal, Que.,  JO, 000  li.p.;  West 
Kootenay  "owcr  it  l-ight  Co.,  Ross- 
land,  B.C.,  3,000  h.p. ;  Dolgevillo 
I'^lectric  I-i^'it  ^  Power  Co.,  Dolj^e- 
ville,  N.V.;  Ilonk  Falls  I'owor  Co., 
liUenviUt-,  N.\'.;  Hudson  River 
Power  Transmission  Co.,  Meclian- 
icsville,  N.V. ;  Quebec  Railway, 
Light  &  Power  Co.,  Ouebtu',  4,000 
h.p.;  The  Ottawa  Uloclrir  Co., 
C)tlawa,  Ont.,  2,000  h.p. 

riM^UESPONr)i'NC'F.  sin.ii  tri: n 

THE  ■■ 


Stilwell-Bierce  & 
Smith- Vaile  Co. 

278  Lehman  Street. 
DAYTON,  OHIO,  U.S.  A. 
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SPARKS. 

Messrs.  Wm.  Moore  &  Sons,  Meaford,  Ont.,  have  purchased  a 
1000  light  alternator  from  the  Royal  Electric  Co. 

The  Penetanguishene  Electric  Light  Company  have  contracted 
witli  the  Royal  Electric  Company,  of  Montreal,  for  a  new  3,000 
light  dynamo. 

Mr.  Thos.  Low,  of  Renfrew,  Ont.,  is  forming  a  company  to 
develop  the  water  power  of  the  Bonnechere  river.  It  is  intended 
to  spend  about  $40,000. 

By  the  explosion  of  a  boiler  in  the  Dominion  Iron  &  Steel  Com- 
paiiy's  quarries  at  Sydney,  C.B.,  the  engineer,  Mr.  Perry,  of 
Londonderry,  was  killed. 

The  town  of  Hespeler,  Ont.,  will  submit  a  by-law  ro  the  rate- 
payers to  provide  $10,000  for  the  purpose  of  taking  over  the  elec- 
tric light  plant  of  Mr.  Shantz. 

By  coming  in  contact  with  a  live  wire  in  the  power  house  of  the 
Lindsay  Light,  Heat  &  Power  Company,  at  Fenelon  Falls,  Ont., 
engineer  Poole  was  instantly  killed. 

The  ratepayers  of  Bracebridge,  Ont.,  will  vote  on  a  bj'-law  on 
July  i6th  to  raise  $6000  by  the  issue  of  debentures  for  the  purpose  of 
developing  power  for  the  generation  of  electricity. 

The  Ottawa  Electric  Company  has  just  awarded  a  contract  lo 
the  Slilhvell-Bierce  and  Smith-Vaile  Company  of  Daylon,  Ohio, 
for  water-wheels  for  their  new  electric  light  station. 

The  Brantford  Electric  &  Operating  Company  have  just  decided 
to  build  a  new  power  house.  All  the  machinery  will  be  raised  10 
feet  above  the  highest  flood  level  known.  The  estimated  cost  of 
the  proposed  improvements  is  $30,000. 

A  piece  of  steel  was  successfully  removed  from  the  ej'e  of  one 
of  the  employees  of  the  Canada  Atlantic  Railway,  by  means  of 
a  magnet  in  the  office  of  the  Ottawa  Electric  Company. 

Col.  Tracey,  City  Engineer  of  Vancouver,  B.C.,  has  reported 
for  the  corporation  of  Revelstoke,  B.  C.,as  lo  the  value  of  the 
Revelstoke  Company's  plant,  which  will  probably  be  taken  over 
by  the  town. 

The  Bowmanville  Electric  Light  Co.,  Bowmanville,  Ont.,  has 
been  compelled,  by  a  large  increase  in  its  business,   to  purchase 


new  machinery,  and  has  ordered  from  the  Royal  Electrk  C-o.  a 
90  k.  w.  two-phase  "S  K.  C."  inductor  alternator.  ^ 

Mr.  Matthew  Xeilson,  C.  E.,  of  Almonte,  managUr  «f  the  St. 
John,  N.  B.,  electric  railway,  has  recently  re'.Uroed  from 
Jamaica,  where  he  was  engaged  for  several  mont  ns  in  superintend- 
ing the  construction  of  an  electric  railwa}'  for  his  compiwy. 

No  further  action  has  been  taken  by  the  Ottawa  cfty  council 
towards  granting  a  renewal  contract  to  the  Ottawa  Electric 
Company,  and  on  the  other  hand  no  steps  have  been  taken  by  the 
company  in  the  direction  of  negotiating  with  the  cit)-  for  the  sale 
of  its  plant. 

Joseph  Geddes,  an  electrician  in  the  employ  of  the  Chambers 
Electric  Light  &  Power  Company  at  Truro,  X.  S.,  recently  came 
in  contact  with  a  live  wire  while  working  with  an  arc 
light.  He  was  severely  burned  on  the  head  and  hands,  but 
recovered  from  the  shock. 

A  scheme  is  said  to  have  been  decided  upon  by  the  interested 
concerns  for  improving  the  Chaudiere  water  power  at  Ottawa. 
It  is  understood  that  all  obstructions  will  be  removed  and  the  in- 
takes enlarged,  and  that  the  work  will  cost  about  $50,000.  The 
The  Ottawa  Electric  Company,  McKay  Milling  Company,  J.  R. 
Booth,  and  others  arc  interested. 

Contracts  have  been  awarded  for  the  erection  of  a  handsome 
new  building  in  Montreal  10  serve  as  the  headquarters  of  the  Cana- 
dian Pacific  Telegraph  Company.  The  new  building;  will  be 
erected  on  the  site  of  the  old  one  which  is  now  being  lorn  down. 
It  will  have  a  frontage  of  100  feet  on  Hospital  street, 
45  feel  on  St.  Francois-Xavier  street,  and  51  feet  on  Ex- 
change Court.  It  will  consist  of  eight  stories,  the  lower  stories  10 
be  constructed  of  New  Brunswick  sandstone,  and  the  upper  stories 
of  mottled  pressed  brick.  Modern  skeleton  steel  construction  will 
be  employed,  and  the  structure  will  be  made  fire-proof  throughout. 
The  operating  room  will  be  located  on  the  eighth  storey 
with  an  entrance  on  the  comer  of  Hospital  and  St.  Francois-Xa%'ier 
street,  and  a  second  entrance  on  the  last  named  street  for  em- 
ployees and  messengers.  The  ground  floor  will  be  occupied  by 
the  Company's  ofl^^ces.  The  main  entrance  will  be  on  Hospital 
street. 


METERS 

.  .  .  MANUFACTURED  BY  THE  .  .  . 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmeters  manufactured  by  the  Siemens  S.  Halske 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  have  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  neuer  until  to-day  accomplished. 

CANADIAN  AGENTS  m 

MUNDERLOH  &  GO.  -  MONTREAL 

Write  for  Catalogue  and  Discounts. 
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Some  Types  of 

MANHATTAN 

Altepnating  Ourrent  Are  Lamps 


You  are  invited  to  inves- 
tigate our  A.  C.  Series  En- 
closed Arc  System. 


Style  No.  200. 
D.  B.  Trim.  Brass. 


to  provide  for  any  percentage 
of  circuit. 


Style  No.  202. 
Reflector.  Brass. 


/ 


Style  No.  2^2. 
D.  B.  Trim.  Iron. 


At  6.6  amp.  72  volts 
arc  =  430  watts. 

Total  loss  in  lamp  =  5 
watts. 

Effi  ciency 

-99%- 
Power  factor 
com[)lete  cir- 
cuit of  Lam[)s 
and  Regulat- 
or  =  .89. 


Style  No. 
C.  G.  Trim, 


Manhattan  General  Construction  Co. 


Head  Office:  NEWARK,  N.J. 


Canadian  Office:  Temple  BIdg.,  TORONTO,  CAN. 
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SPARKS. 

The  ratepayers  of  Paris,  Ont.,  will  offer  Mr.  Melbrum  $8,000  for 
his  electric  light  plant. 

Mr.  John  Sutherland,  of  Ottawa,  is  endeavoring  to  form  a  com- 
pany to  establish  an  automobile  factory  in  that  city. 

Work  has  been  commenced  at  Cascade,  B.C.,  on  the  power 
house  development  scheme  of  the  Cascade  Power  &  Light  Com- 
pany. 

The  town  council  of  Cannington,  Ont.,  will  submit  a  by-law 
to  the  ratepayers  to  raise  $7,000  for  the  purchase  of  a  municipal 
lighting  plant. 

The  best  way  of  testing  the  balancing  of  armatures  says  a  con- 
temporary, is  to  mount  them  in  bearings  which  are  free  to  move  ; 
then  while  the  armature  is  running,  the  heavy  side  can  be  found 
with  a  piece  of  chalk,  and  counterweights  adjusted  on  the  oppo- 
site side  until  the  cessation  of  movement  of  the  bearings  shows  that 
the  centre  of  gravity  coincides  with  the  axis  of  the  shaft. 

A  company  composed  of  Winnipeg  capitalists  and  business  men, 
has  been  organized  under  the  name  of  the  Lac  du  Bonnet  Com- 
pany to  transmit  electricity  for  power  and  light,  from  a  water 
power  at  Lac  du  Bonnet  to  the  city  of  Winnipeg,  a  distance  of  62 
miles,  using  a  voltage  of  40,000  volts.    Plans  have  been  prepared 


for  the  power  house  and  plant.  The  building  is  to  be  317  feet 
long,  by  56  feet  wide,  and  will  be  thoroughly  fire  proof.  A  gallerj* 
which  runs  the  whole  of  one  side  of  the  building  is  designed  to  re- 
ceive the  switchboards,  leaving  the  main  floor  10  be  used  for  the 
generators  and  transformers.  On  the  main  floor  will  be  placed 
20  direct  connected  generators,  each  of  1000  kilowatts  capacity. 
Step-up  transformers  will  be  employed  to  raise  ihevollage  to  40,000 
volts.  The  water  wheels,  dynamos  and  transformers  will  rest  on 
stone  arches.  The  flume  will  be  72  feet  long,  16  feet  wide  and  10 
feet  deep. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufaciurc  of  decirica 
apparatus  is  carri**d  out  under  the  piece  work  Si-stem.  tbey  find  ihat  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  t^i<;  s^-stem,  and  in  ma.ny 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  al[no<'t  impr>ssible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  C&ct, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL.  P.Q. 

have  arranged  their  works  for  repair  work  only.  The>*  ke«p  armatures  of  oeaHy  ail 
makes  of  djTiamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Tlxir 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  io 
the  shortest  possible  time.  Telepbojie  Hain  3149. 


SADLER  6c  HA  WORTH 

Manufacturers  of 

OAK-TANNED  LEATHER  BELTING 

MONTREAL  a.nd  TORONTO 


Orders  addressed  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  that  order  is  received. 


BELTS  MADE  SPECIALLY  FOR  ELECTRIC  POWER  USE. 


Now  Is  the  Time 

To  prepare  tor  Lii^litins:  durinjj  the  coming: 
Winter.  Please  examine  our  System  and  you  will 
be  convinced  of  its  value. 

jtjt^.*  SEND  FOR  CATALOGUE 


Volta  Electric  StoraQe  Co. 


HAMILTON.  CANADA. 
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CANADIAN  GENERAL  ELECTRIC  COMPANY'S 

LIGHTNING  ARRESTERS 

For  Direct  and  Alternating  Current  Circuits 


Cat.  No.  3168.   For  Arc  Circuits. 

(For  Line  Service.) 
'75  Lig^hts  or  less'. 


Cat.  No.  3169.    For  Arc  Circuits. 

(For  Station  Service. ) 
75  Lights  or  more. 


0 


Cat.  No.  3173.   Type  "M.  D." 

Specially  adapted  for  Railway 
Work  for  circuits  up  to 
850  volts. 


Cat.  No.  317 J.    For  D.  C. 
Incandescent  Circuit. 

For  Station  Service  on  circuits  up 
to  300  volts. 


Cat.  No.  3173. 
With  cover  removed. 


Cat.  No.  3176. 
For  Alternating  Circuits. 
1000  volts  S.  I',  for 
StationJService. 


Cat.  No.  3170.    For  Arc  Circuits. 

(For  Station  Service.) 
75  Lights  or  less. 


Cat.  No.  3182.    For  Alternating 
Circuits. 
2000  volts  D.l\  (in  iron  box.) 
For  line  service. 


WRITE  FOR  PAMPHLET  AND  PRICE  LIST- 


Cat.  No.  3I8J. 
For  Ahernating  Circuits. 
2000  volts  I). P.     l''or  Station 
Service. 


CANADIAN  GENERAL  ELECTRIC  COMPANY,  limited 


H  a  l  oiTu  c :  TORONTO 

Branch  Om  icrs  :    MONTR  K A  I. 


Factories  PETI':RB0R0UGH 


HALIF.AX 


WINNIPEG 


VANCOUVER 


ROSS  LAND 
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FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BL.OCKS 

AND  GKOSS-rtKMS. 


WRITE  FOR  PARTICULARS. 


FOR  SALE 

60  K.W.  Westinghouse  looo  \\  Alternating  Generator,  with 
Exciter  ;    both  in  good  condition. 

Electric  Repair  &;  Contracting*  Go. 

617-619  Lagauehetiere  Street  -  MONTREAL 


IMPERIAL  PORCELAIN 
HIGH  POTENTIAL 


INSULATORS    IMPERIAL  PORCELAIN 

Manufactured  by  Imperial  Porcelain  Works. 
These  Insulators  have  been  adopted  exclusivel\-  bv  such  important  Canadian 

Transmission  of  Power  Lines  as :  West  Kootenay  Power  &  Light  Co..  Bonning- 
ton  Falls  to  Rossland  ;  Cataract  Power  Co.,  of  Hamilton,  Decew  Falls  to 
Hamilton  ;  Chambly  Manufacturing  Co.,  Chambly  to  Montreal :  Light,  Heat 
&  Power  Co.,  of  Lindsay.  Fenelon  Falls  to  Lindsay  :  Town  of  Orillia,  Ragged 
Rapids  to  Orillia,  and  many  others  in  Canada,  united  States,  Mexico  and 
Australia. 


Address  all 

Correspondence 

to..^^_ 


General  Agent,  7  Arch  Street.  BOSTON.  MASS. 


Manufacturers  will  find  it  to  their  advantage  to  use  the  columns  of  The  Electrical  News  in  making  announcememeots. 


IF  YOU  WANT  TO  HIT  THI-:  TARGET  OF 
ECONOMY  IN  STEAM  POWER,  YOU  CAN  DO 
IT  BEST  WITH 

THE  WHEELOCK  o»  IDEAL  ENGINES 

These  Engines  are  admirably  adapted  to  run  Electrical  Plants, 
because  of  their  even  speed  and  good  regulation. 

The  GOLDIE  &  McCULLOCH  CO.,  Lim.ted 

GALT,  ONT. 

WE  ALSO  MAKE  GAS  AND  GASOLINE  ENGINES,  BOILERS,  Pl'MPS,  WATER  WHEELS,  FLOI  R  MILL  MACHINERY,  OAT- 
MEAL MILL  MACHINERY,  OATMEAL  STEAM  KILNS,  WOOD-WORKING  MACHINERY,  IRON  PI  LLEYS,  WiX"<D  RIM  SPLIT 
PULLEYS,  SHAFTING,  HANGERS,  GEARING,  FRICTION  CLUTCH    PULLEYS,  ETC.,  SAFES,  VAILTS  AND  VAULT  Di^VRS. 


Scientific  American,  Oct  14,  1899. 

The  Automobile  Magazine 
has  at  last  come  to  hand  and  is 
the  most  thoroughly  satisfactory 
periodical  which  we  have  seen 
in  any  language  on  the  subject. 
It  is  of  regular  magazine  size  and 
has  1 1 1  pages.  The  quality  of  the 
articles  is  very  high  and  the  il- 
lustrations are  of  the  best.  Every- 
one who  is  at  all  interested  in  the 
automobile  will  find  something  in 
the  new  magazine  which  will  in- 
terest him.  Even  the  social  side  is 
far  from  being  neglected,  as  there 
is  an  article  on  the  recent  floral 
parade  at  Newport  and  on  the 
Automobile  Club  of  France.  The 
Automobile  Index,  which  occupies 
some  nine  pages,  is  exactl)-  what 
has  been  needed.  On  the  whole 
the  magazine  is  a  most  satisfac- 
tory one. 


SUBSCRIBE  TO 


31  State  Street, 

NEW  YORK. 

$3.00  ft  VEflR. 


N.  Y.  Eueninq  Post,  Oct.  9.  J899. 

The  new  illusiraled  AlTi%MO- 
BiLE  Magazine  (New  York:  I'. 
S.  Industrial  PublishinR  Co.)ha^ 
a  very  allractive appearance, and 
is  so  varied  in  conlenis,  n-ithoiit 
undue  padding,  that  one  «-ooder> 
how  the  editor  can  fill  his  pa(re> 
hereafter.  Still,  the  list  on  pa-jfe 
loi  shows  that  there  is  a  consider- 
able "foreign  automobile  pross;' 
and  what  foreigners  can  do  in  the 
wav  of  furnishing  "  copy  to  the 
primer,  .Vmericans  can.  The  !«o- 
ciety  feature  of  the  new  \-ehicle  is 
brought  to  (he  front  with  news 
fri>m  the  New]V<rt  fosli>al  -4he 
driver,  by  the  way.  not  alw»>-< 
sitting  on  the  left.  There  are 
comcH?tenl  -st^ming  Nv>k  reviews, 
and  some  concessionsare  made  to 
the  general  reader  in  comicalities 
of  |>encil  and  verse.  The  majt*- 
zine  seems  free  from  bias. 
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complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
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Member  Canadian  Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Plans,  Advice  upon  St-  am  and  Elec- 
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Special  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 

J.ALEX.GULVERWELL 

(Late  of  Toronto) 

Electric  and  Hydraulic 
Broker  and  Engineer, 

has  lem  ved  to  ...  . 

PETERBOROUGH,  ONT., 

having  accepted  position  of  Managing  Director  of  The 
Central  Ontario  Power  Co.,  Limited  (proprietors  of  the 
Burleigh  Falls  Power). 
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Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

iwm  \\m  m  mm  mi 

Americanite.  Mag-net.  Office  and 
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Chicago  Store:    F.  E.  DoNOHOE,  Agent,  241  Madison  Street. 


Manufacturers  will  find  it  to  their  advantage  to  use  the  columns  of  the 
Electrical  News  in  making  announcements. 


This  Boiler  is  buili  wni)  >ncet  >ieel  ca>e  or  for  brick  ca>.iii)c  a>  o<.>irtc;. 
It  is  internally  fired,  has  perfect  water  circulation,  is  a  quick  steamer  atid  gires 
the  highest  economy. 

Two  settling  chambers  are  provided  for  catching  deposits  of  scale  at»d  everj 
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t  ^VkCk  lVr'Prkv>vviir»lr  Will  develop  more  power  from  a  given  quantity  of  water  than  | 
f    1  JltJ  lU  \j{JL  IIIILJV  any  other  Turbine.  t 


OUl;  WHEEL  GIVES  MOKE  THAN  UOUUI.E  THE  POWEKOF  MOST  WHEELS  UF  THE  SAME  DIAMETEK,  UY  REASON  OF  WHICH  THE  COST  IS  LESS  PEK  HORSE  I'OWEK. 


These  statements  are  based  on  tests  made  in  the  Holyoke  Testing  Flume,  where  the  M'Cormick  $ 


^    Turbine  recorded  over  80  per  cent,  of  efficiency — some  of  the  larger  sizes  over  85  per  cent. 

THE  M'OORMIGK  TURBINE 


MANUFACTURED  BY- 


S.  MORGAN  SMITH  CO.,  York,  Pa.,  U.S.A. 


O  Note. — There  is  no  waler-power  plant,  unless  under  very  liiK'h  head,  whose  power  cannot  be  increased  with  the  same  ^ 
^  quantity  of  water  by  using  Mccormick  TURBINES.  Y 
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PERSONAL. 

Mr.  J.  J.  Ashworth,  late  of  the  staff  of  the  Canadian  Genera^ 
Electric  Company,  has  been  appointed  manasrer  of  the  General 
Engineering  Company,  of  Toronto. 

Mr.  G.  A.  Powell,  assistant  manager  of  the  Packard  Elec.ric 
Company,  of  St.  Catharines,  is  about  to  sever  his  connection  with 
that  company,  to  assume  the  management  of  the  Hamilton 
Electric  Supply  &  Construction  Company. 

Af  ter  an  illness  of  three  weeks,  Mr.  R.  J.  Holley,  of  Weston,  died 
a  fortnight  ago,  in  his  48th  year.  Mr.  Holley  was  chief  engineer 
of  the  electric  light  plant  in  Weston,  where  he  had  lived  the 
greater  part  of  his  life. 

Mr.  A.  E.  Payne,  who  has  represented  the  Packard  Electric 
Company,  of  St.  Catherines,  and  Mr.  R.  E.  T.  Pringle,  of  Montreal, 
for  the  past  year  and  one-half  through  Ontario  and  Quebec,  has 
served  his  connection  with  these  firms. 

Mr.  E.  E.  Cary,  manager  of  the  Packard  Electric  Co.,  St. 
Catharines,  Ont.,  has  recently  returned  from  a  trip  to  Great  Britain 
and  the  Continent.  He  reports  having  had  a  good  time,  and 
feels  reinvigoraled  by  the  relaxation  from  business. 

Mr.  Warren  Y.  Soper,  of  Ahearn  &  Soper,  Ottawa,  recently 
returned  from  a  visit  to  the  works  of  the  Weslinghouse  Electric 
Company  at  Pittsburg,  Pa.  Mr.  Soper  says  that  the  works  of 
this  company  are  over  half  a  mile  in  length,  employing  6,600 
hands.  Among  the  large  machines  now  under  construction  are 
six  generators  of  8,000  h.p.  each,  for  the  Manhattan  Elevated 
Railway,  of  New  York.  The  new  machines  for  the  Ottawa  Elec_ 
trie  Ctunpany  are  being  manufactured  by  the  Westinghouse  Com. 
pany,  for  whom  Messrs.  Ahearn  &  Soper  are  the  Canadian 
representatives. 

Mr.  R.  R.  Wiley,  E.  E.,  has  recently  joined  the  staff  of  the 
Packard  Electric  Company,  of  St.  Catharines,  as  meter  expert^ 
Mr.  Wiley,  since  his  graduation  at  Wisconsin  in  i8gS,  has  been 
associated  with  Mr.  Sheeffer,  ot  the  Diamond  Meter  Company, 
and  Mr.  Duncan,  the  well  known  meter  inventor  now  attached 
to  the  staff  of  the  meter  department  of  the  Packard  Company, 
and  his  services  will  be  at  the  command  of  their  customers. 


SPARKS. 

The  Canadian  General  Electric  Company  are  installing  a  75 
kilowatt  alternator  for  Dr.  A.  Groves,  of  Fergus,  Ont. 

The  Farmers'  Co-Operative  Packing  Company.  Limited,  Braol- 
ford,  has  purchased  from  the  Royal  Electric  Company,  Montreal,  a 
direct  current  plant  to  light  its  packing  houses  at  Brantford. 

The  Hull  Electric  Company,  Aylmer,  Que.,  have  recently  pur- 
chased from  the  Canadian  General  Electric  Company  another 
250  k.w.  monocyclic  alternator,  with  exciter  and  panel  complete. 

The  first  new  2,000  k.w.  generator  for  the  Cataract  Power 
Company,  of  Hamilton,  was  shipped  from  the  shops  of  the  Royal 
Electric  Company,  Montreal,  on  the  25th  of  July.  It  occupied 
four  cars. 

The  Canadian  General  Electric  Company  hav^  jusl  received  an 
order  from  the  British  Columbia  Electric  Company,  Vancouver, 
for  165  of  their  standard  type  "H"  transformers,  aggregating  ia 
capacity  a  total  of  6,500  lights. 

The  Electrical  Construction  Company,  of  London,  Limited, 
have  received  an  order  from  the  Blind  River  Lumber  Company. 
Blind  River,  Ont.,  for  the  supply  of  a  150  light  multipolar  dx  namo 
for  their  mills,  also  for  the  co.nplete  wiring  of  their  mills  and  lum- 
ber docks. 

There  has  recently  been  formed  the  Hamilton  Electric  SuppU 
&  Construction  Company,  which  will  operate  in  Hamilton  in  Ihi- 
near  future.  Construction  work  there  has  already  been- commenc- 
ed. The  compai'j'  is  capitalized  at  $25,000,  of  which  $15,000 
is  paid  up.  They  will  have  the  exclusive  agency  of  the  Packard 
Company's  and  the  C.  P.  Company's  electrical  specialities 
for  the  city  of  Hamilton  and  the  districts  through  which  the  lines 
of  the  Cataract  Power  Company  run.  They  will  carry  a  large 
stock  of  electrical  supplies,  including  incande>cenl  lamps,  fixtures 
and  bell  niateri.il,  etc.,  and  will  be  in  a  position  to  cater  to 
both  the  wholesale  and  retail  trade  as  well  as  to  the  ordinary- 
contractor.  .Mr.  E.  E.  Cary,  manager  of  the  Packard  Electric 
Company,  of  St  Catharines,  is  president  of  the  company,  Mr.  G. 
A.  Powell  secretary  treasurer,  and  Mr.  Norman  H.  Henderson 
general  superintendent  of  construction  work.  The  management 
will  be  in  the  hands  of  Mr.  G.  A.  Powell. 
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Canadian  Electrical  Association  Convention 


KINGSTON  THE  MEETING  PLACE 


THE  great  conflagration  which  occurred  in  the 
cities  of  Ottawa  and  Hull  a  few  months  ago 
has  been  responsible  for  the  selection  ot  the 
city  of  Kingston  as  the  meeting  place  of  the 
tenth  annual  convention  of  the  Canadian  Electrical 
Association,  likewise  for  a  change  in  the  date  thereof  to 
August  29th,  30th  and  31st.  These  changes,  however,  are 
not  likely  to  aflfect  in  the  slightest  degree  the  success  of 
the  convention,  which  gives  promise  of  being  well  at- 
tended and  of  an  in- 
teresting character. 
A  new  departure 
will  be  an  exhibit  of 
electrical  apparatus. 
It  is  understood  that 
a  number  of  the 
manufacturing  and 
supply  firms  are  ex" 
pected  to  exhibit, and 
a  imique  and  attract- 
ive display  may  be 
looked  for.  Among 
the  social  features 
will  be  the  usual 
banquet,  excursions, 
and  a  military 
tattoo.  The  busi- 
ness of  the  conven- 
tion will  close  at 
noon  of  F"nday,  31st 
inst.  Illustrations 

and  particulars  of  some  of  the  electrical  and  other 
features  in  and  around  the  city  ot  Kingston,  together 
with  the  programme  of  business  and  social  features, 
will  be  found  on  this  and  following  pages. 

THE  CITY   OF  KINGSTON. 

Briefly  sketching  the  history  of  this  city,  which  will 
be  pleased  to  entertain  ihe  members  of  the  Canadian 
Electrical  Association  ;  Kingston  under  the  name  of 
Fort  Cataraqui  was  established  by  the  French,  under 
Governor  de  Courcelles  (1672)38  a  fur  trading  post. 
Count  Frontenac's  strong  rule  produced  the  massive 
stone  fort  called  after  himself.  Ultimately  seized  and 
occupied  by  both  the  French  and  ICnglish,  it  was  de- 
stroyed by  the  latter  under  Colonel  Hradstreet  in  1878. 
Rebuilt    as    Fort    Henry,    that    historical  ■^tracture 


to    the  city. 
Kingston  erew 


The 
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still  frowns  upon  all  enemies 
seat  of  government  in  1841, 
importance. 

The  general  appearance  of  the  city  is  thai  of  solidity 
and  antique  beauty.  Extensive  industries  of  shipbuild- 
ing, grain  transhipment  and  the  weaving  of  cotton  and 
woollen  goods  are  carried  on.  In  connection  with  the 
latter  two,  and  numerous  other  local  industries,  elec- 
tricity is  used  as  the  lighting,  and  largely  as  the  power 

medium. 

On    entering  the 
harbor  of  Kingston, 
the  "  Sandhurst  "  or 
west   point  of  Can- 
ada,   one  is  struck 
with    the  beautiful 
natural  situation  ot 
the   city.  Nestlirg 
at  the  loot  of  Lake 
Ontario,  at  the  head 
of  the  St.  Lawrence, 
and  at  the  mouth  of 
the  Rideau  canal,  it 
has  a  splendid  situa- 
tion and  an  excellent 
harbor.        To  the 
west    stretches  the 
village     of  Ports- 
mouth, distinguish- 
ed for  its  shipbuild- 
ing  and  trans-ship- 
ping industries,  where  are  also  the   Rockwood  Asylum 
and  the  Kingston  Penitentiary.     Fronting  the  city  are 
the  military  college,  the  massive  grey  stone  masonry  of 
Fort  Henry,  numerous  martello  towers    objects  now  of 
historical  interest.    Imposing  public  buildings,  churches, 
and   artistically  designed  private  dwellings,  all  display 
the  prevalent  limestone  architecture  which  has  secured 
for  this  military  town  the  name  of  the   "  Limestone 
City."  Kingston  is  well  laid  out  and  adorned  by  massive 
buildings. 

Visitors  should  not  fail  to  sec  the  city  hall,  one  of  the 
oldest  but  at  the  same  time  best  designed  municipal 
buildings  in  Canada,  the  court  house  with  its  pillars 
and  dome  in  Grecian  style,  the  post  office,  custom 
house,  St.  Mary's  cathedral — the  tower  of  which,  situ- 
ated in  the  heart   of  the   city  and  a  masterly  work  of 
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Gothic  architectural  skill,  can  be  seen  at  a  great  dis- 
tance. St.  George's  cathedral,  recently  rebuilt  and 
decorated  in  the  interior  with  a  magnificence  of  design 
and  finish,  unrivalled  before  in  the  history  of  local 
architecture,  will  well  repay  a  visit.  In  the  artificial 
lighting  of  the  interior  of  this  church,  Mr.  I.  H.  Breck, 
the  Princess  street  electrician,  displayed  great  skill  and 
judgment.  Delegates  visiting  the  church  will  not  fail 
to  admire  the  elegance  of  design  in  the  fixtures  and  the 
specially  designed  corrugated  reflectors  in  the  altar. 
The  high  shapely  dome  is  supplied  with  54  lights  of  the 
Edison  base  and  16  candle  power.  Shades  are  set  in 
porcelain.  The  switchboard,  of  polished  white  marble, 
has  eight  separate  switches.  The  fixtures  and  control- 
ling power  of  the  150  lights  are  considered  to  be  the 
best  work  in  electrical  illumination  yet  done  in  the 
city. 

Kingston's  colleges  are  of  continental  repute.  They 
are  Queen's  University,  Royal  Military  College,  Royal 
Medical  College,  School  of  Art,  Business  College,  Con- 


judges'  chambers,  sheriff's  offices,  etc.  On  an  eleva- 
tion, the  building  commands  a  fine  view-  of  the  cricket 
field,  city  park,  and  some  very  handsome  residences. 
It  is  in  front  of  this  building  that  the  Sir  George  A. 
Kirkpatrick  memorial  fountain  will  be  placed.  Street 
cars  pass  close  by,  so  every  delegate  should  see  the 
building. 

SOME  PLACES  OF  BfSIN'ESS.  • 

The  three  storey  building  of  the  wholesale  dry  goods 
firm  of  Macnee  &  Minnes  is  one  of  the  largest,  finest, 
and  handsomest  stores  in  Kingston.  Made  of  solid 
stone,  the  massive  structure  is  the  most  conspicuous  in 
the  city.  The  business  is  over  half  a  century  old,  and 
its  age  is  exceeded  by  its  solidity  and  sound  financial 
basis.  The  firm  exports  wholesale  every  description 
of  dry  goods  to  all  parts  of  the  world.  Mayor  Minnes 
is  a  member  of  the  firm.  On  the  corner  of  Bagot  and 
Princess  streets  the  building  presents  a  most  imposing 
appearance.  The  delegates  will  receive  a  hearty  wel- 
come from   the   proprietors  and   staff  of   fifty  hands. 
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gregation  de  Notre  Dame,  etc.  Each  of  these,  the 
magnificently  equipped  General  Hospital  and  Hotel 
Dieu,  and  the  public  school  building  are  well  worth  a 
visit.  All  the  institutions  named  have  all  modern  con- 
veniences of  electricity,  such  as  lighting,  communica- 
tion and  heating. 

Running  in  a  northerly  direction  are  Princess,  Brock, 
and,  slightly  more  to  the  east,  Barrie  streets,  while 
King  and  Ontario  streets  stretch  parallel  to  the  water 
front  and  from  east  to  west. 

The  city  buildings,  where  the  coming  convention  wi!^ 
be  held,  overlook  the  harbor,  command  a  splendid  view 
of  Fort  Henry  and  Barriefield,  and  are  within  a  few 
yards  of  both  the  Grand  Trunk  and  the  Kingston  & 
Pembroke  Railway  depots. 

THE  COURT  HOUSE. 

In  architecture  the  Court  House  most  resembles  the 
City  Hall,  and  built  of  limestone  it  has  the  same  large 
front  pillars,  the  same  massive  proportions,  and  is 
about  of  the  same  dimensions.  In  the  building  are  the 
court  rooms,   county  council   chambers    ^nd  offices, 


This  old  wholesale  establishments,  one  m  city'- 
landmarks,  is  well  worth  a  call. 

Wormwith  &  Co.  is  one  of  the  oldest,  most  noted 
and  prominent  firms  in  the  piano  industry,  which  has 
tor  a  third  of  a  century  enjoyed  the  highest  reputation. 
The  business  was  established  in  1S62,  and  the  firm  soon 
became  known  as  makers  of  distinction,  and  almost 
from  the  start  their  instruments  have  been  regarded  as 
among  the  most  reliable  made.  Their  present  factory 
is  situated  on  the  corner  of  Princess  and  Ontario  streets, 
and  is  one  of  largest  buildings  in  the  city,  it  being  166 
by  66  feet,  of  cut  stone,  four  storeys  and  basement, 
with  a  60  by  60  foot  building  in  the  rear,  and  is  among 
the  most  extensive  and  best  equipped  factories  in  the 
Dominion,  having  a  capacity  for  turning  out  000  pianos 
per  year.  Former!)-  the  firm  used  electric  motors,  but 
increase  of  business  has  demanded  the  use  of  steam  for 
motive  power. 

THE  MAYOR   Ot-  KINGSTON. 

In  this  number  will  be  found  a  portrait  of  M.iyor 
Minnes,  who  has  served  (our  years  as  alderman  and  is 
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now  chief  magistrate  of  the  city.  Connected  with 
Macnee  &  Minnes,  wholesale  dry  goods  firm,  he  and  his 
father  before  him  have  long  been  identified  with  the 
soundest  and  most  substantial  business  enterprises  of 
the  city.  Although  only  31  years  of  age,  Mr. 
Minnes  is  a  friend  of  all  and  an  idol  with  the  labor- 
ing classes.  The  friendly  interest  that  he  takes  in 
all  the  city's  functions,  be  it  a  fair,  a  celebration, 
or  a  convention,  is  now  being  exerted  to  entertain  in 
a  fitting  manner  the  Canadian  Electrical  Association 
delegates. 

THE   FIRE  BRIGADE. 

Chief  Youlden,  assistant  chief  Elmer,  and  engineer 
Miller,  with  the  other  thirteen  men  of  the  fire  brigade, 
will  be  glad  to  show  the  delegates  around  the  two  well 
equipped  city   stations.     With  all   modern  appliances. 


THE  RAILWAY  STATIONS. 

In  front  of  the  city  hall  is  situated  the  Kingston  and 
Pembroke  Railway  station.  The  handsome  building, 
65  X  24  feet,  built  of  cut  limestone,  coursed  ashlar  style, 
is  two  storys  high.  It  has  a  mansard  roof  covered 
with  slate,  and  is  ornamented  with  pretty  iron  designs. 
Finished  in  natural  woods,  with  plate  glass  windows, 
and  transoms  of  beautifully  colored  glass,  and  contain- 
ing offices,  waiting  rooms,  lavatory  and  electric  lights, 
the  interior  is  handsome  in  appearance.  The  building 
cost  $12,000.  In  the  rear  ot  the  station  is  the  two 
story  freight  shed,  100  x  34  teet.  It  is  constructed  of 
wood  and  iron,  orial  windows  projecting  from  the  upper 
story.  Electric  lights,  appliances,  gongs,  a  telegraphic 
plant,  offices,  and  a  library  for  employees,  are  some  of 
the  features.     The  cost  was  $6,000. 


Kingston  Harbor  and  Part  of  the  City  from  thi;  Tor  of  Onk  oi-  the  Grain  Elevators. 


3,200  feet  of  hose  and  a  system  of  alarm  including  26 
boxes,  most  of  them  made  by  Anderson,  of  Toronto, 
the  brigade  does  ftn-it-class  work.  In  connection  with 
the  alarm  system  15  miles  of  galvanized  wire  (fast 
giving  place  to  the  more  modern  and  enduring  covered 
wire),  are  Manual  switchboards,  one  in  the  Ontario 
street,  and  one  in  the  Brock  street  stations.  Four 
mechanical  and  eight  electrical  gongs  are  placed  in  the 
stations,  firemen's  homes,  police  headquarters,  etc. 
The  .system  is  run  by  by  a  102  cup  gravity  battery. 
Electrical  devices  as  to  alarms,  closing  doors,  etc.,  are 
in  vogue  in  both  fire  stations.  Anderson,  of  Toronto, 
laid  a  large  part  of  the  system.  The  Bell  Telephone 
Co.,  Montreal,  turned  out  four  of  the  alarm  boxes. 
The  Dominion  Government  has  an  arrangement  with  the 
Department  as  to  protection  of  the  Royal  Military 
College. 


The  Ci.  T.  R.  outer  station,  two  miles  from  the  city 
is  a  one  story  building,  thoroughly  equipped  with  offices, 
waiting  rooms,  electrical  devices,  telephone  and  tele- 
graphic communication,  etc.  The  city  depot  at  the 
f6ot  of  Johnston  street,  and  a  few  minutes  walk  from 
the  Hotel  Frontenac,  is  built  of  brick  and  stone.  It  is 
a  two  story  building,  bright,  large,  and  well  ventilated 
and  illuminated.  The  waiting  rooms  and  offices  are 
neatly  furnished.  Electric  cars  pass  the  door,  and 
opposite  the  station  is  Swift's  wharf  where  the  palatial 
steamers  of  the  Richelieu  and  Ontario  Navigation  Co. 
and  also  the  Bay  of  Quinte  Steamboat  Co.  touch. 

electric   street  RAILWAY. 

The  street  railway  system  of  Kingston,  extending 
to  Will  an-isville  on  the  north,  Portsmouth,  passing 
directly  in  front  of  the  asykun  and  penitentiary,  on  the 
east,  and  a  branch  line    connecting  with    the  C.  T.  R. 
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depot  on  the  west,  is  one  of  the  most  modernly  equipped 
in  Canada.  The  company  has  a  capital  stock  of  $200,- 
000.  The  road  is  well  laid  out  over  12  miles  with  a  4 
ft.  8}4  in.  gauge  track,  made  of  "T"  rails,  55  to  65 
lbs.  to  the  yard.  The  current  is  supplied  by  the  King- 
ston Light,  Heat  &  Power  Company  from  the  power 
house  on  Queen  street  to  the  19  handsome  motor  cars 
of  modern  upholstery  and  furnishing. 

Skirting  the  lake  front,  the  eastern  portion  ot  the  line 
passes  several  city  parks,  many  handsome  private 
dwellings,  churches,  public  schools,  etc.,  on  King,  On- 
tario, Barrie  and  Union  streets;  and  running  for  two 
miles  passes  Portsmouth  to  enter  Lake  Ontario  park, 
Kingston's  "  Hanlan's  Point,"  where  40  acres  fronting 
the  lake  front  have  been  converted  into  an  ideal  park, 
with  horse  track,  diamond,  bicycle  track,  etc.,  in  con- 
nection and  in  the  best  of  condition.  The  asylum  and 
penitentiary  nearby  are  interesting  placcs  the  delegates 
will  be  requested  to  visit. 

The  other  two  branches — the  belt  line  and  that 
running  two  miles  out  to  the  depot — pass  some  fine 
buildings,  parks,  and  natural  scenery,  which  Kingston- 
ians  claim  are  unrivalled. 

The  officers  of  the  company  are  :  Ira  A.  Breck,  presi- 


to  the  opposite  side  of  the  road  to  light  up  the  interior 
and  grounds  of  Warden  Piatt's  palatial  residence  and 
magnificent  grounds.  Wm.  Derry  is  chief  engineer,  and 
Charles  Bailey  electrician. 

At  Rockwood  Asylum  a  small   Edison  bi-polar  ma- 


KiNGSTON  Penitentiary. 

dent  ;  B.W.  P'olger,  vice-president  and  manager  ;  J.W. 
Bowden,  secretary  ;  H.  C.  Nickle,  superintendent  ;  J. 
Hailiday,  electrician.  One  of  the  views  shown  gives  a 
good  picture  of  the  street  cars,  showing  six  ot  them 
leaving  the  car  barns  on  King  street  at  7  o'clock  in  the 
morning. 

ELliCTRICAL  PLANT  AT  THE  PENITENTIARY. 

No  doubt  all  the  delegates  will  make  it  a  point  to 
visit  the  penitentiary,  where  upwards  of  600  prisoners 
are  confined,  amongst  the  number 
the  celebrated  trio  of  dynamiters, 
Walsh,  Nulan  and  Duliman, 
wl)0;n  the  government  are  so 
zealously  guarding.  The  peni- 
tentiary has  an  electrical  plant, 
built  by  W.  A.  Johnston,  of 
Toronto,  consisting  of  two  250 
light  Ball  machines.  The  offices, 
avenues,  guards'  quarters,  etc., 
in  the  big  enclosure  are  all  sup- 
plied with  lights,  and  one  incan- 
descent is  placed  in  each  prisoner's 
cell.  Fronting  the  huge  main 
gateway,  ne;!r  the  observation 
towers,  and  in  the  interior  yard, 
are  several  powerful  arc  lights, 
all  lit  up  every  night.  lilectrical 
communication,  bells, gongs,  etc., 
are  in  vogue  through  all  parts  of 
the  prison.     The  current  is  carried 


Car  Barns  of  the  Kingston,  Pembroke  and  Cataraqui 
Electric  Railway  Company. 

chine  supplies  60  lights  to  illuminate  the  music  hall. 
The  matter  of  installing  a  large  and  modern  plant  to 
light  the  whole  building  is  under  consideration.  The 
street  cars  pass  both  penitentiary  and  asylum. 

electricity  in  queen's  university. 
At  Queen's  University  the  current  is  supplied  to  the 
general  buildings  by  the 
Kingston  Light, Heat  &  Power 
Co.     It  is  used  in  running  two 
motors    in    the  mechanical 
laboratory  for  the  purpose  of 
driving  the  various  pieces  of 
machinery,  and  one  motor  in 
the  Carruthers  Science  Hall 
for  purposes  of  ventilation,  in 
decomposing   water   for  the 
purpose  of  obtaining  oxygen 
and  hydrogen  for  the  chemical 
laboratories,  in  exciting  elec- 
tro-magnets in  the  magnetic  separator  in  the  mining  mill, 
and  in  running  a  number  of  electric  lanterns,  of  which 
there  is  one  in  connection  with  nearly  every  department, 
and  as  the  alternating  current  is  not  adapted  to  lantern 
work,  on  account  of  its  objectionable  singing,  the  direct 
current  is  the  only  one  employed. 

Preparations  are  at  present  being  made  for  a  very 
much  more  extended  use  of  electricity  than  at  present  ; 
for  in  addition  to  the  present  use  it  is  proposed  to  intro- 


Queen's  University,  Kingston. 
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duce  a  complete  system  of  fan  ventilation  in  each  build- 
ing, both  old  and  new,  and  to  drive  the  fans  of  each 


building  by  separate  motors. 

In  connection  with  this  the 
central  heating  and 
grounds,  from  which 
distributed  to  the 
buildings  as  required. 
It  will  be  feasible  then 
to  light  not  only  the 
buildings,  but  also 
the  campus  by  elec- 
tricity when  required. 
To  accomplish  all  this 
a  considerable  num- 
ber of  dynamos  and 
motors,  as  well  as 
other  electrical  ap- 
pliances, will  be  re- 
quired. And  as 
Queen's,  although 
well  grounded  in  the 
public  confidence,  has 
no  liberal  millionaire 
at  her  back,  she  has 
to  go  slowly,  much 
more  slowly  than  her 
progressive  spirit  de- 
sires, and  she  will  al- 
ways be  thankful  for 
any  aid  extended  to 
her  in  carrying  out 
her  proposed  and 
much  required  exten- 
sions and  improve- 
ments. Prof.  N.  F. 
Dupius,  one  of  the 
best  known  mathe- 
maticians in  America, 
has  long  been  Dean 
of  the  Faculty  of  Practical 


university  will  erect  a 
power    station    within    its  own 
heat,  power  and  light  will  be 


Mr.  M.  H.  FoiA.EK, 

p.  esident  Thousand  Island  Steambo.-tt  Co. 


Mr.  F.  a.  Folger,  Sr. 

Manager  Kingston  Light,  Heat  and  Power  Co. 


Science  at  Queen's. 


KINGSTON    LIGHT,    HEAT  AND   TOWER  COMPANY 

The  Kingston  Light,  Heat  &  Power  Company's  plant 
is  located  on  the  corner  of  King  and  Queen  streets. 
The  power  house  is  of  stone  and   brick,  40  feet  by  So 


pump  for  hoisting  elevator,  &c.  The  fan  outfit  is  used 
very  seldom,  as  a  well  constructed  brick  chimney  5  feet 
in  diameter  by  60  feet  high  supplies  ample  draught. 
Two  tons  of  hard  to  one  of  soft  coal  screenings  are 
used  for  fuel. 

In  the  engine  and  dynamo  room  ar  e  two  tandem  com- 
pound condensing 
Corliss  engines  of  350 
horse  power  each, 
built  by  Messrs. 
John  Inglis  &  Son, 
Toronto;  one  Xorthey 
condenser  and  one 
Xorthey  tandem  com- 
pound feed  pump  for 
supplying  the  boilers  ; 
one  upright  brass 
tubular  heater  made 
by  the  Kingston 
Foundry  Company. 
The  engines  are  belted 
direct  10  a  main  line 
shaft,  from  which  are 
driven  two  No.  20 
Edison  dynamos 
coupled  up  for  the 
Edison  three  wire 
system  for  central 
distribution  ;  one  No. 
IX)  T  &  H  2,000  volt 
alternator  for  the  long 
distance  lighting  ; 
three  50  light  -Ameri- 
can arc  machines  lor 
supplying  street  light- 
ing ;  one  200  k.w. 
500  volt  multipolar 
street  railway  gener- 
ator, manufactured  by 
the  Canadian  General 
Electric  Company,  and  one  100  k.w.  500  volt  multipolar 
street  railway  generator  manufactured  by  the  same  com- 
pany. Power  is  supplied  from  these  machines  for  the 
operation  of  the  street  railway  system.  In  the  front  of 
the  building  is  one  of  the  best  equipped  switch-boards  in 
Canada,  made  of  slate  slabs  one  inch  thick  by  5  feet 


Mr.  B.  \V.  Folger.  Sr. 

Manager  K.P.  and  C  Electric  RaiU-ay  Co. 


Power  House,  Kingston  Light,  Hi;.\t  &  Power  Co. 


feet  ,with  boiler  room  32  by  49  feet.  The  water  supply 
for  the  condensers  and  boilers  is  taken  from  the  foot  of 
Queen  street,  which  is  about  300  feet  distant.  In  the 
boiler  room  are  five  tubular  boilers  66  inches  by  14 
feet,  with  106  three  inch  tubes  each,  one  upright 
engine  and  fan  outfit  for  forced  draught,  and  one  duplex 


Swn\  HliO.VKP,    KlNv.MON    l.IGHT,    HE.\T   <)t    POWER  CO. 


square.  It  stands  10  feet  high  by  23  feet  long,  with  all 
the  necessary  instruments  that  are  required  to  duplicate 
the  generating  plant,  which  was  the  original  design  of 
the  plant. 

The  plant  is  now  at  times  taxed  to  its  full  capacity, 
and  the  «;ompany  are  preparing  for  extensions  to  meet 
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the  fall  business.  There  are  8,000  sixteen  candle  power 
lights  installed  and  115  arc  lamps  for  street  lighting. 

Annexed  to  this  building  is  the  gas  plant,  which  has 
just  gone  through  a  renovation  and  is  now  one  of  the 
most  up  to  date  plants  in  Canada.  The  electric  light 
and  gas  business  are  one  of  the  many  lines  of  business 
which  Messrs.  Foiger  Brothers  are  interested  in,  and  is 


Mr.  Jas.  a.  Minnes,  Mayor  of  Kingston. 

under  the  management  ot  Mr.  F.  A.  Foiger,  sr.;  secre- 
tary and  treasurer,  E.  Moore  ;  superintendent  of 
electrical  department,  F.  Simmons. 

THE  BELL  TELEPHONE  EXCHANGE. 

Amongst  other  places  of  interest  to  the  delegates 
attending  the  Convention  at  Kingston,  the  exchange  of 
the  Bell  Telephone  Company  will  be  visited  with  pleasure. 

Like  other  branches  of  the  art,  telephony 
has  been  brought  to  such  perfection  that 
one  hardly  recognizes  in  the  modern  ex- 
change any  signs  of  the  business  having 
once  been  crude,  irritating  and  unsatis- 
factory. 

Kingston  is  a  fair  sample  of  the  progress 
made  during  the  past  twenty  years.  This 
exchange  was  started  in  1880  with  about 
thirty  subscribers  ;  most  of  the  lines  were 
on  house-tops,  and  "  Gilleland  "  switches 
were  the  standard  equipment  of  that  day. 
There  were  no  long  distance  lines.  The 
growth  was  very  slow,  only  reaching  175 


A.  T.  Smith,  now  district  superintendent  of  the  On- 
tario department,  with  headquarters  at  Toronto,  whose 
thorough  knowledge  of  the  details  of  the  business  is 
well  known  to  the  members  of  the  Association.  He 
has  been  succeeded  by  Mr.  H.  W.  Snelling,  of  Mont- 
real, who  reports  business  as  flourishing  and  repudiates 
that  old  "  chestnut  "  that  Kingston  is  "  slow." 

A  visit  to  tne  exchange,  where  all  are  welcome,  will 
Well  repay  the  delegates. 

FURNISHED  WITH   ELECTRIC  PLANTS. 

The  Montreal  Transportation  Company's  mammoth 
elevator  at  the  foot  of  Barrack  street  is  well  worth  a 
visit.  The  plant  is  equipped  with  a  250  light  multi- 
polar dynamo  of  the  Canadian  General  Electric  Com- 
pany's type,  which  is  directly  coupled  to  an  Ideal 
engine.  Numerous  powerful  arc  lights,  some  of  them 
movable,  illuminate  the  surroundings  very  brightly  and 
make  the  loading  and  unloading  ot  thousands  of  bushels 
of  grain  at  night  time  an  easy  matter.  This  company 
frequently  trans-ships  as  much  as  250,000  bushels  of 
grain  in  24  hours. 

The  Kingston  Hosiery  Company  is  another  industry 
that  has  a  plant  of  its  own.  It  is  equipped  with 
a  500  light  multipolar  Walker  type  dynamo,  manu- 
factured by  the  United  Electric  Company,  of  Toronto, 
and  coupled  to  an  Robb-Armstrong  engine.  Knitting 
machines,  etc.,  are  driven  by  motive  power. 

The  Royal  Military  College  has  a  small  plant  furnished 
with  all  the  necessary  appliances  that  are  required  for 
technical  purposes,  and  for  instruction  in  classes  in  con- 
nection with  military  engineering,  electrical  engineer- 
ing, etc. 

The  Dominion  Cotton  Company  last  spring  installed 
in  their  local  mill  an  excellent  plant,  including  one 
650  dynamo  made  by  Siemens  &  Halske.  The  current 
is  direct  from  a  coupled  dynamo.    The  engine  is  a  Robb 


subscribers  in  il 


Since  that  date  three 


complete  changes  in  switching  equipment 
have  been  made,  long  distance  lines  have 
been  built,  and  Kingston  is  to-day  one  of 
the  most  progressive  telephone  cities  in 
Canada.  The  local  subscribers  number  540^ 
while  the  splendid  service  furnished  has 
induced  merchants  and  the  management 
of  large  marine  interests  to  liberally  patronize  the  long 
distance  lines.  The  exchange  is  a  model  for  conven- 
ience and  up-to-date  equipment.  The  operating  room 
has  been  specially  designed  for  perfect  light,  ventilation 
and  convenience.  The  distributing  arrangements, 
arresters,  power  generators,  etc.,  are  of  the  most 
modern  type,  and  everything  about  the  place  has  an 
unmistakable  business  air  about  it. 

The  exchange  has  since  i885',been  in  charge  of  Mr. 


Intkkr>k  of  Bell  TiiLKriK)NK  Exchan(;k,  Kingston. 

one.  The  plant  was  installed  by  the  Royal  Electric 
Company,  of  Montreal. 

ELECTRIC   SEARCH  LIGHTS. 

Kingston  is  surrounded  with  the  elements  ot  the 
beautiful.  I'Vom  the  "  Limestone  City"  to  Brockville  the 
scenery  is  most  magnificent.  Between  the  points  men- 
tioned seventeen  hundred  isles  the  renowned  thousand 
islands  all  sizes,  from  a  barren  rock  to  large  islands 
covered  with  the  richest  foliage,  and  containing  some  of 
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their  palatial  summer  residences,  rise  from  the  bosom 
of  the  St.  Lawrence.  The  well  equipped  steamers  of 
the  White  squadron  thread  their  way  through  the  labyrin- 
thian  channels,  disclosing  little  islets,  isles,  artificial 
devices,  etc.,  of  the  most  delicate  and  varied  type  of 
loveliness.  It  will  be  the  privilege  of  the  delegates  to 
view  some  of  these  islands  under  the  searching  beams  of 


Mr.  I.  A.  Breck, 

President  Kingston,  Pembroke  and  Cataraqui  Electric  Railway  Company. 

the  powerful  searchlights  of  one  of  the  steamers  re- 
ferred to.  This  line  of  boats,  conducted  by  the  Folger 
Bros.,  are  all  equipped  with  electric  plants.  The  elec- 
trical plants  of  the  steamers  St.  Lawrence  and  Empire 
State  each  consist  of  a  Westinghouse  engine,  C  and  C 
dynamos  of  500  lights  capacity,  and  searchlights  made 
by  the  General  Electric  Company,  Schnectady,  and  of 
2,000,000  candle  power.  The  steamer  America  has  an 
Edison  dynamo  of  500  lights  capacity,  and  searchlight 
of  2,000,000  candle  power  made  by  the  United  Electric 


All;.  W  .  !■ .  M.MMONS, 
Superintendent  Kingston  Light,  Heat  &  Power  Co  mpany. 


Company,  of  Toronto.  The  New  Island  Wonder,  the 
New  York,  the  Hero,  and  other  steamers,  all  have 
powerful  searchlights  and  are  beautifully  illuminated 
with  incandescent  lights.  The  searchlight  trip  down 
the  River  St.  Lawrence  is  something  no  delegate  should 
miss.  On  the  return  trip  the  steamer  will  pass  near 
Wolfe  Island,  Garden  Island,  and  all  along  the  harbor 
front,  which  the  powerful  searchlight  will  illuminate 
brilliantly. 

CITY  ELECTRICIANS. 

A  word  might  be  said  regarding  those  engaged  in  the 
electrical  business.     Mr.   W.  F.  Simmons  commenced 


his  electrical  career  in  1888  as  errand  boy  with  the  then 
Kingston  Electric  Light  Company.  By  his  close  ob- 
servation he  was  soon  promoted  to  engineer  and 
dynamo  tender,  under  the  superintendence  ot  Mr.  J.  M. 
Campbell.  In  a  very  short  time  the  company  found  it 
necessary  to  enlarge  their  plant  and  add  an  incan- 
descent plant.  At  this  change  Mr.  Simmons  was  pro- 
moted to  foreman  of  construction.  This  position  he 
held  until  the  amalgamation  of  the  electric  light  and 
gas  companies  in  1890,  under  the  name  of  the  Kingston 
Light,  Heat  &  Power  Company.    At  this  stage  .Mr  J. 


Mr.  ).  Hallm'an, 

Electrician  Kingston,  Pembroke  and  Cataraqui  Lleciric  Kajl»ay. 

M.  Campbell  resigned  to  accept  a  position  with  the 
Canadian  General  Electric  Company  as  electrical  en- 
gineer, and  Mr.  Simmons  was  advanced  to  the  position 
of  superintendent.  This  position  he  has  held  for  ten 
years,  and  has  certainly  proved  to  be  a  thoroughly 
practical  electrical  and  steam  engineer.  . 

Mr.  I.  H.  Breck  commenced  business  in  1897  at  339 
King  street.  He  remained  here  until  the  year  1899, 
when  he  found  it  necessary,  owing  to  increased  business, 
to  move  to  the   large  and   commodious  store  that  he 


Mr.  Hii'.H  C  .Nkkle, 

Suiierintendent  Kinfstcn,  Pembroke  and  Cataraqui  ElecUTC  Railway. 

now  occupies.  In  his  place  of  business,  70  Princess 
street,  will  be  found  everything  of  interest  to  an 
electrician,  all  of  the  latest  things  in  the  electrical 
lines,  etc.,  for  being  an  electrician  himself  he  knows 
exactly  what  and  where  to  buy.  His  workmen  are 
skilled  electricians  who  have  spent  years  at  their  trade, 
and  the  several  large  buildings  he  has  wired  speaks 
well  of  his  abilitN  and  serves  to*  show  that  he  is  com- 
petent to  undertake  any  work  entrusted  to  him.  His 
work  in  St.  George's  Cathedral,  at  Kingston,  is  a  good 
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example  of  his  workmanship.  He  makes  a  specialty  of 
all  kinds  of  electric  wiring  and  motor  work,  and  has 
full  and  complete  facilities  for  testing  and  repairing. 
Mr.  Breck  learned  his  trade  with  the  Kingston  Light, 
Heat  &  Power  Co.,  and  studied  the  several  branches  of 
the  work  there,  and  has  now  a  thorough  knowledge  ot 
the  electrical  business.  Mr.  Breck's  men  are  under  the 
supervision  of  Mr.  W.  S.  Raymond,  who  is  an  expert 
electrician. 

Mr.  R.  Boyd,  electrician,  at  his  store,  327  Princess 
street,  keeps  always  on  hand  dynamos,  motors,  annun- 
ciators, gongs,  bell  wire,  electric  lights,  etc.  He  also 
learned  the  business  with  the  Kingston  Light,  Heat  & 
Power  Co.,  and  has  met  with  considerable  success. 
He  makes  a  specialty  of  window  electric  wiring  and 
illuminating. 

Mr.  George  R.  Tomlinson  keeps  a  supply  of  all  kinds  of 
electrical  goods  at  his  well  equipped  store  at  258 
Princess  street.  He  makes  a  specialty  of  window 
illuminations. 

NOTES   ON   THE  CONVENTION. 

Mr.  L  H.  Breck  will  have  constructed  over  the  platform 
in  letters  of  incandescent  lights  the  words  "Welcome 
C.  E.  A."  They  will  be  set  on  a  background  designed 
as  a  maple  leaf,  emblematic  of  the  Association,  and 
will  be  brilliantly  illuminated  with  colored  lights. 

In  connection  with  the  proposed  exhibit  of  electrical 
apparatus,  it  is  learned  that  the  Packard  Electric  Com- 
pany, of  St.  Catharines,  have  secured  900  square  feet 
of  space,  that  the  Royal  Electric  Company  will  make 
an  exhibit,  and  that  the  Western  Electric  Co.,  of  Chi- 
cago, and  the  Adams-Bagnall  Co.,  of  Cleveland,  will 
each  make  a  display  of  enclosed  arc  lamps. 

Kingston  owns  its  waterworks,  the  pump  house 
being  on  Ontario  street  near  convention  headquarters. 
All  delegates  should  inspect  it,  as  the  system  is  an  ex- 
cellent one,  and  most  of  it  but  lately  built. 

The  delegates  will  mostly  register  at  the  Hotel 
Frontenac,  the  largest  and  best  equipped  in  the  city. 
The  genial  proprietor,  Mr.  Thomas  Crate,  so  well 
known  to  the  travelling  public  as  a  first-class  hotel 
keeper,  will  look  well  after  the  wants  of  the  members 
of  the  Association.    The    "Frontenac"  is  on  Ontario 


Mr.  I.  II.  Hkeck,  I';iectrician. 


Street,  about  100  yards  from  the  City  Hall.  It  is  in 
sight  of  both  railway  stations,  and  near  the  city 
wharves.  The  street  cars  pass  directly  in  front  of  the 
hotel. 

Electrical  time  detectors  manufactured  by  the  Cleve- 
land, Ohio,  Ivlectrical  Co.,  are  used  at  the  Cotton 
Mill,  Anglin's  Wood  Yard,  Locomotive  Works,  King- 
ston l'"oundry  and  by  the  Montreal  Transportation 
Company. 

There  are  three  well  equipped  telegraph  ofBces  in 
Kingston.  Mr.  Wm.  Bamfield  is  general  manager  of 
the  North  American  Telegraph  Co.'s  branch,  Mr.  R. 


J.  Wilson  conducts  the  C.  P.  R.  Telegraph  Co.'s  local 
office,  and  Mr.  James  Kearns  has  control  of  the  G.  N. 
W.  Telegraph  Co.'s  city  business.  All  •^hree  offices 
are  on  Clarence  street. 

Several  of  the  illustrations  shown  were  obtained 
through  the  courtesy  of  Mr.  Breck.     In  addition  to  his 


Mr.  R.  Btno,  ElectriciHu. 


electrical  knowledge,  he  is  an  excellent  amateur  pho- 
tographer. 

PROGRAMME. 

WEDNESDAY,  AUGUST  29th.  Meelin^  of  Executive  Com- 
mittee at  Hotel  PVontenac,  9  a.m.  sharp.  Opening-  of  Con- 
vention at  the  Hall  (City  Hall  Chambers  or  Hotel)  10  a.m. 
Order  of  business:  (  i  )  Welcome  by  Mayor  of  Kingston;  (2) 
President's  Annual  Address;  (3)  Reading  of  Minutes  of  last 
Meeting;  (4)  Report  ot  Seci eiary-Treasurer  ;  (5)  Repoiis 
of  Standing  Committees  ;  (6)  Appointment  of  Nominating 
Committee  ;  (7)  Reading  and  Discussion  of  Papers;  (8) 
General  Business.  (To  be  continued  into  the  Afternoon 
Session  which  will  begin  at  2.15  p.m.) 

THURSDAY,  AUGUST  30th  —10  a.  m. —Consideration  of  Presi- 
dent's Address  and  Reports  of  Secretary-Treasurer  and 
Standing  Committees  ;  Election  of  Standing  Commillees  ; 
Reading  and  Discussion  of  Papers  ;  General  Business.  (To 
be  continued  into  Afternoon  Session — 2.15  p.m.) 

FRIDAY,  AUGUST  31st.— 10  a.  m.— Selection  of  Place  of  Next 
Meeting  and  Approximate  Date  ;  Election  of  Oflicers  and 
Exec'utive  Committee  ;    General  Business. 

SOCIAL  FEATURES. 

WEDNESDAY,  AUGUST  29th.— 7.30  p.  m.— Complimentary 
search-light  excursion  among  the  Thousand  Islands,  ten- 
dered by  I  he  Mayor  and  citizens  of  Kingston. 

THURSDAY,  AUGUST  30th.— 9.30  p.  m.— Annual  Banquet  at 
Hotel  Eroiuenac. 

FRIDAY,  AUGUST  31st.— Excursions  will  be  arranged  for  the 
afternoon,  and  at  8  p.m.  a  grand  spectacular  band  concert  by 
the  famous  14th  Regimental  Band,  introducing  ;in  electric.il 
musical  fantasy  of  the  Battle  of  Paardeberg,  with  electrical 
effects  and  fireworks. 


LIST  AND  ORDER  OF  PAPERS, 

1.  "  Use  of  Dynamo  and  Storage  Battery  in  Telograph  Ollices." 

Mr.  VV.  J.  Camp,  CP. R.  Telegraph  Co.,  Montreal. 

2.  "  Utilizing  the  Available  Central  Station  Capacity." 

Prof.  R.B.  Owens,  McGill  University,  Montreal. 

3.  "  Power  Factor  as  Affecting  Operation   and  Investment,  with 

Special  Reference  to  Induction  Motors  and  Enclosed  .\rc 
Lamps.  " 

Mr.  F.  H.  Leonard,  jr.,  Montreal. 

4.  "Condilions  Affecting  the  Wave  Form  of  Alternators." 

Prof.  L.A.  Herdt,  McGill  University,  Montreal. 

^.  "  Rotary  Converters." 

Mr.  A.  Gordon  Grier  and  Mr.  J.C.  Hyde,  Montreal. 

6.  "  I\ailway  Subject,  Giving  Several  Curves  Showing  up  the 
Average  Power  During  a  Day,  and  Maximum  and  Mini- 
mum Requirements  lor  Power  Called  For  on  the  Ouebec 
System.  ' 

Mr.  Blair,  Quebec  Railway  &  Lighting  Co.,  Ouebec. 


Ill  oriler  to  give  closer  attention  to  their  Canadian  business, 
The  ICdwin  C.  Lewis  Company,  electrical  contractors,  of  Boston, 
have  established  an  ofTke  in  the  Temple  Building,  Montreal, 
which  will  be  under  the  management  of  Mr.  Philip  Lahee,  who 
has  been  associated  with  them  for  the  past  ten  years. 
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The  eagerness  of  young  men  to  enter 

How  to  Become  an  ,     .  •     1  ■      •  • 

„  ^  the  electrical  business  snows  no  signs 

Electrician.  » 

of  abatement.  The  superintendent  of 
one  of  the  Canadian  electrical  manufacturing  companies 
states  that  he  receives  on  an  average  twenty  applica- 
tions per  week  from  youths  wishing  to  enter  the  factory 
as  apprentices.  These  applications  come  from  all  parts 
of  the  country.  Many  of  the  applicants  have  a  very 
indefinite  idea  of  the  work  which  they  will  be  called  on 
to  perform.  They  seem  to  think  that  an  electrical 
manufactory  is  a  place  where  a  large  amount  ot  experi- 
mental work  is  done.  On  entering,  they  find  that  most 
of  the  work  is  purely  mechanical  and  by  no  means 
clean  ;  that  the  experiments  and  tests  which  are  made 
from  time  to  time  are  for  the  first  few  years  beyond 
their  comprehension  ;  that  they  are  confined  for  many 
hours  each  day  within  doors,  and  are  required  to  give 
close  application  to  whatever  work  may  be  given  them 
to  perform.  All  this  is  contrary  to  their  preconceived 
notions,  and  as  a  consequence  many  abandon  the  busi- 
ness and  turn  their  attention  to  something  else.  In  the 
opinion  of  the  above-mentioned  superintendent,  the 
best  preliminary  training  for  the  young  man  who  wishes 
to  work  his  way  up  in  the  electrical  business  is  two  or 
three  years'  experience  in  a  machine  shop. 


The  Executive  Committee,  at  a  meeting 

Canadian  Electrical  fortnight  ago,  decided  to  accent 

Association.  . 

the  cordial  invitation  extended  by  ihe 

city  council  and  electrical  companies  of  Kingston  to 
hold  the  annual  convention  this  year  in  the  Limestone 
City.  This  decision  meets  with  the  approval  of  the 
members  and  friends  of  the  Association  in  Ottawa, 
which  was  to  have  been  the  place  of  meeting.  It  is  felt 
that,  owing  to  the  disorganized  condition  of  affairs  in 
that  city  at  present,  due  to  the  recent  disastrous  fire, 
the  convention  could  not  conveniently  be  held  there  this 
year.  .As  will  be  observed  by  the  Illustrations  and  de- 
scriptions appearing  in  this  number,  Kingston  is  an 
interesting  city.  Situated  in  close  proximity  to  the 
Thousand  Islands,  a  locality  famous  the  world  ovtrr  for 
its  natural  beauties  as  well  as  the  beautiful  and  unique 
character  of  the  summer  residences  erected  upon  the 
islands,  the  surroundings  as  well  as  the  city  itself  will 
repay  a  visit.  Kingston's  location,  midway  between 
Montreal  and  Toronto,  and  conveniently  reached  by  rail 
or  water  from  all  points  of  the  compass,  adds  to  its 
suitability  as  the  place  of  meeting,  and  should  assist  to 
ensure  a  large  attendance. 

The  programme  prepared  for  this  convention  is  one 
of  the  most  interesting  and  instructive  that  has  ever 
been  placed  before  the  members.  It  is  printed  in  detail 
in  another  column.  The  papers  cover  a  wide  range  of 
subjects  relating  to  various  departments  of  electrical 
work.  The  standing  of  the  authors  is  a  guarantee  that 
the  matter  of  these  papers  will  be  interesting  and  in- 
structive. This  being:  the  case,  the  discussions  should 
be  full  and  profitable.  .A  new  feature  will  be  introduced 
this  year  by  providing,  without  charge,  by  courtesy  of 
the  city  authorities  and  the  Kingston  Light,  Heat  and 
Power  Co.,  space,  current  and  labor  to  manufacturers 
who  may  wish  to  install  exhibits  of  electrical  appliances. 
A  cordial  invitation  is  given  to  manufacturers  and 
dealers  in  electrical  supplies  to  avail  themselves  of  this 
offer.  The  Kingston  Street  R.iilway  Co.  has  offered  to 
carrv  free,  all  persons  wearing  the  .\ssociation  badge  and 
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to  supply  extra  cars  for  special  trips.  The  city  council 
have  appropriated  the  sum  of  $200  for  the  entertain- 
ment of  the  visitors,  and  have  appointed  a  committee  to 
assist  in  making  the  necessary  local  arrangements.  The 
city  council  chamber  has  been  placed  at  the  disposal  of 
the  Association  for  the  convention,  and  space  in  the  City 
Hall  for  exhibits.  An  afternoon  and  evening  trip  among 
the  Thousand  Islands  will  form  a  delightful  feature  of 
the  programme  of  entertainment. 


A  large  turnout  of  the  members  of  the  Association  is 
looked  for  at  this  convention.  A  cordial  invitation  is 
also  extended  to  persons  connected  with  any  branch  of 
the  electrical  industry  to  become  members  and  take 
part  in  the  approaching  convention.  During  the  last 
two  years  the  Association  has  done  valuable  service  in 
protecting  the  interests  of  electric  lighting  companies. 
Such  of  these  companies  as  are  not  already  represented 
on  the  membership  of  the  Association  should  now  make 
make  connection  with  it,  give  it  the  benefit  of  their 
support  and  ideas  and  assist  to  place  it  in  a  position  to 
exercise  still  greater  influence  in  behalf  of  electrical  in- 
terests. 


A  superficial  comparison  between  the 
The  Operation  of  Syn-^^^;^^  ^j.         synchronous  and  of  the 
chronous  Motors.  •' 

direct  current  motor  with  which  we  are 

all  so  familiar  generally  leads  to  the  view  that  they  are 
direct  opposites.     In  the  effects  produced  in  actual 
operation  in  many  respects  they  are,   but   in  the  prin- 
ciples involved  when  allowances  are  made  for  the  dif- 
ferent actions  of  direct  and  alternating  currents,  the  re- 
sults attained  are  seen  to  be  such  as  might  have  been 
expected.    The  practical  operation  of  the  direct  cur- 
rent motor  shows  that  it  possesses  high  starting  torque' 
that  it  may  be  run  at  any  desired  speed,   and  that  its 
current  consumption  varies  with  its  power  output.  On 
the  other  hand,  the  synchronous  motor  develops  small 
starting  torque,   it  runs  at    an  absolutely  unvarying 
speed,  which  is  fixed  by  the  generator  from  which  it  is 
driven,  and  can  exert  but  little  turning  effect  except  at 
that  fixed  speed,  and  its  output  in  power  is  frequently 
not  commensurate  with  the  current  input.     F'or  these 
reasons,  where  variable  speed  with  a  large  torque  is  re- 
quired, the  direct  current  motor  is  the  most  suitable, 
while  if  it  be  desired  to  have  an  absolutely  uniform 
speed,  the  synchronous  motor  holds  the  field.  These 
differences  in  action  are  due  primarily  to  the  pulsating 
character  of  the  current  supplied   to  the  synchronous 
motor  as  distinguished  from  the  pulseless  direct  current 
operating  the  direct  current  motor.    The  results  are 
that  while  in  the  direct  current  motor  there  are  two  E. 
M.Fs.,  the  impressed  and  counter  K.M.F.,  in  the  other 
there  are  three,   the  impressed,   counter  and  reactance 
E.M.Fs.     In  the  first  case   the  impressed  and  counter 
E.M.Fs.  act  in  opposite  directions  ;  in  the  second  they 
may  or  may  not  be  directly  opposite.     A  rise  of  voltage 
in  the   first  case   means  increased  speed,  in  the  second 
no   increase  of   speed,    but    an   increase  of  watdess 
current. 


belt  be  thrown  off  one  machine,   il  becomes  a  motor 
driven  from  the  other.     In  the  case  of  the  direct  cur- 
rent machine  the  speed  drops  somewhat  until  the  coun- 
ter E.  M.F.  is  so  reduced  that  enough  current  enters  the 
motor  to  allow  it  to  overcome  its  own   friction,  and  if 
a  load  be  placed  upon  it  a  further  decrease  of  speed 
follows.     In  the  case  of  the  alternating  dynamo,  its 
speed  being  fixed  as  rigidly  as  if  it  were  geared  directly 
to  the  other  alternator  which  is  supplying  current  to 
the  bus  bars,  in  order  that  enough  current  may  flow  to 
operate  it  as  a  motor  it  drops  back  in  phase  behind  the 
impressed  E. M.F.,  but  not  enough  to  throw  it  out  of 
synchronism,  and  as  the  load  increases  so  does  the 
angle  of  lag  between  the  E.M.Fs.     In  case  the  load 
became  excessive,  say  three  or  four  hundred  per  cent, 
of  full  load,  the  motor  would  lose  synchronism  and  im- 
mediately come  to  rest  just  as  it  would   were  it  gear 
driven  and  the  teeth  of  the  gears  stripped  off.  Con- 
sidered in  this  way,  the  direct  current  motor  adjusts  its 
input  to  the  load  to  be  carried  by  change  of  speed, 
while  the  synchronous  motor  automatically  adjusts  the 
angles  at  which  its  three  E.M.P".  act  so  as  to  allow 
combined  pressures  to  force  enough  current  in  phase 
with  the  active  pressure  to  operate  the  load.     In  fact, 
the  synchronous  motor  is  in  every  respect  an  alternat- 
ing dynamo  and  uses  the  same  station  equipment  with 
the  addition  of  some  starting  apparatus  and  a  larger 
exciter.     In  operation  some  means  of  starting  is  em- 
ployed, either  a  resistance  or  impedence  to  keep  down 
the  rush  of  current  as  in    the  direct  current  motor 
starter,  or  by  using  a  compensator  which  is  a  trans- 
former with  a  variable  ratio  of  primary   to  secondary 
E.M.Fs.,  enabling  the  motor  to  start  on  a  low  voltage, 
which  is  then  gradually  increased  up  to  the  running 
pressure.     The  above  apparatus  is  used  where  the 
motor  is  not   required  to  start   under  full  torque,  but 
still  to  be  self  starting.     By  these  means  a  starting 
torque  of  about  25%  of  full  may  be  obtained  with  not 
much   more   than   full   load   in   amperes.     Where  the 
motor  has  not  enough  torque  to  start  from  rest  with- 
out assistance,  a  starting  motor  or  a  friction  clutch,  or 
both,  are  used,  the  main  motor  is  driven  to  synchronism, 
and  when  in  phase  opposition  to  the  supply  current  it  is 
thrown  in  as  a  motor. 


Probably  the  most  instructive  meliioti  of  comparing 
the  actions  of  the  two  motors  is  to  consider  the  action 
of  two  engine  driven  direct  current  dynamos  feeding 
into  the  same  set  of  bus  bars,  and  two  alternators 
under  sitnilar  conditions.     If  in  cither  case  the  tliivin<r 


,In  operation  a  few  points  may  be  noted  as  being 
peculiar  to  the  synchronous  machine.  The  speed  is  in- 
dependent of  the  voltage  applied,  but  the  torque  varies 
as  the  square  of  the  voltage,  so  that  the  pressure  of 
supply  should  be  kept  up  at  least  to  the  rated  volts  of 
the  motor,  and  preferably  higher.  Under  proper  con- 
ditions the  motor  may  operate  at  five  hundred  per  cent, 
over  its  rating  before  breaking  out  and  coming  to  a 
stand  still.  Where  the  motor  is  self  starting  it  should 
be  notec'  that  when  starting  the  fields  are  subjected  to 
the  inductive  action  of  the  current  flowing  in  the  arma- 
ture and  become  practically  the  high  voltage  side  of  a 
transformer,  and  while,  of  course,  the  field  circuit  is  not 
closed  under  tiie  condition  of  self  starting,  and  no  cur- 
rent can  fljw  in  them,  the  high  voltage  introduced  by 
induction  places  a  great  stress  on  the  insulation  of  the 
coils  to  ground.  To  obviate  the  danger  of  puncturing, 
the  fields  are  generally  arranged  to  be  cut  in  several 
places  by  a  switch  which  is  opened  when  starting. 
Probably  a  better  method  is  to  use  few  turns  on  the 
field  with  a  low  voltage  exciter  giving  large  currents  ; 
this  method  of  avoiding  the  trouble  depending,  of  course 


136 


CflNflDIflrJ    ELECTf^ICflli  NEWS 


Aug^ust,  1900 


upon  the  fact  that  the  voltage  induced  in  the  field 
coils  is  proportionate  to  the  number  of  turns  in  the 
coils. 


One  of  the  most  valuable  properties  of  the  syn- 
chronous motor  is  its  ability  to  overcome  the  lagging 
currents  on  the  lines  of  long  transmissions,  which  is  ac- 
complished by  raising  or  lowering  the  excitation.  The 
reasons  for  this  ability  to  operate  in  this  manner  will  be 
seen  when  it  is  remembered  that  the  impressed  E.M.F. 
is  dependent  upon  the  generator,  the  counter  E.M.F. 
upon  the  excitation  ot  the  motor,  and  the  reactance 
E.M.F.  upon  the  load.  The  first  being  thus  fixed  and 
the  latter  usually  out  of  the  control  of  the  motor  opera- 
tor, leaves  the  counter  E.M.F.  available  for  regulating 
the  lines.  As  this  counter  E.M.F.  depends,  just  as  in  a 
dynamo,  upon  the  speed  and  the  excitation,  and  as  the 
first  in  the  case  of  the  synchronous  motor  is  fixed,  a 
variation  in  the  exciting  current  might  be  expected  to 
produce  various  results  depending  upon  that  excitation, 
and  this  is  found  to  be  the  case.  If  the  exciting  cur- 
rent be  varied  while  the  motor  is  running  under  steady 
load,  it  will  be  found  that  at  one  point  the  input  of  cur- 
rent to  the  motor  terminals  is  a  minimum,  and  that  as 
the  excitation  is  either  raised  or  lowered  within  limits. 


NEW  DESIGN  FOR  A  COMPOUND  DUPLEX  PRESSURE 

PUMP. 

The  illustration  given  herewith  is  for  a  compound  duplex 
pressure  pump  to  develop  a  maximum  pressure  of  700  lbs. 
per  sq.  in. 

The  liquid  end  is  of  the  end  packed  trombone  siyle  ,  the  cjiin- 
ders  being  made  of  special  metal.  Mounted  thereupon  are  sep- 
arate chambers  for  ihe  location  of  the  valves  ;  chambers  are  aKo 
constructed  of  special  metal  and  designed  with  a  view  of  facilitat- 
ing quick  access  for  the  inspection  of  the  valves. 

The  valves  are  of  the  hydraulic  pattern,  made  of  steel  and 
guided  from  below.  An  extension  piece  is  provided  for  support- 
ing the  water  plunger,  and  an  approved  adjustment  device  pro- 
vided therefor. 

The  water  end  is  mounted  on  heavv  supporting  columns.  An 
engine  of  the  transposed  cylinder  tvpe  is  furnished,  giving  fiee 
access  to  all  steam  pistons  without  dismantling  the  pump. 

The  outside  valve  adjustment  is  a  feature  of  this  design.  Fur- 
ther particulars  regarding  this  style  of  pump  can  be  obtained  from 
the  manufacturers,  The  Stilwell-Bierce  &  Smlth-\"aile  Co.,  278 
Lehman  street,  Dayton,  Ohio,  L'.  S.  A. 


ANNUAL  REPORT  OF  ROYAL  ELECTRIC  COMPANY. 

The  seventeenth  annual  meeting  of  the  Roval  Electric  Compiany 
was  held  in  Montreal  on  July  17th,  at  which  the  chief  business 
was  the  reception  of  the  annual  report.    The  report  in  part  staled: 

The  gross  amount  to  credit  of  revenue  accounts  for  the  vear 
^giirega.led  $1,519,91  1.76  ;  the  gross  amount  to  debit  of  revenue 
accounts  for  the  year  aggregated  8921,980.27  ;  leaving  a  balance 
of  $597,931 .49  ;  from  this  is  to  be  deducted  :  Interest  and  fixed 
charges  to  the  sum  of  $41,239.06  ;  leaving  a  net  profit  for  the  year 
of  $556,692.43.  Of  this  net  profit  the  sum  of  $300,000  has  been 
realized  out  of  the  investment  in  the  Chambly  .Manufacturing  Co. 

Out  of  the  above  earnings  there  have  been  declared  four 
quarterly  dividends  of  two  per  cent,  each,  to  the  total  amount  of 
$157,026.14,  leaving  the  sum  of  $399,666.29. 
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the  current  required  to  operate  the  motor  is  increased. 


As  the  heating  of  the  motor  is  dependent  upon  the 
current  taken,  independent  of  whether  this  is  useful  or 
wattless,  that  point  of  excitation  is  usually  selected 
which  gives  the  lowest  current  reading  of  motor  input. 
In  some  cases,  however,  where  it  is  advisable  to  over- 
come the  inductive  drop  in  long  lines,  the  excitation 
may  be  increased  so  that  the  counter  E.M.F.  becomes 
greater  than  the  impressed,  when  the  motor  acts  as  a 
condenser,  and  gives  leading  currents  to  the  lines. 
Where  a  load  of  induction  motors  at  the  end  of  a  long 
line  gives  a  large  inductive  drop  owing  to  the  wattless 
currents  flowing,  a  large  synchronous  motor  over  ex- 
cited will  be  found  to  help  out  the  transmission  by  sup- 
plying leading  current  to  counteract  the  wattless,  but  it 
must  not  be  forgotten  that  as  the  capacity  of  the  syn- 
chronous motor  is  limited  by  the  currents,  whether 
active  or  wattless,  which  flow  in  its  windings,  it  cannot 
be  called  upon  for  help  to  the  others  if  it  be  already 
loaded  to  its  capacity  by  its  own  load.  Fortunately  for 
the  type,  when  the  excitation  is  set  at  any  load  so  that 
the  motor  will  operate  with  a  power  factor  of  one,  or  in 
other  words  consume  the  least  current  for  that  particu- 
lar load,  any  change  of  load  will  not  be  found  to  affect 
the  required  excitation  quality.  In  other  words,  the  ex- 
citation once  set  will  be  suitable,  generally  speaking, 
for  any  load  within  the  capacity  of  a  good  type  of  motor. 


During  the  year  expenditures  have  been  made  for  additions  to 
the  plant  of  the  company,  as  follows  :  To  the  factory  and  its 
equipment,  $37,458.51  ;  to  the  lighting  stations,  lines  and  inslal- 
lations  and  general  construction,  $135,106.34  ;  making  a  total  of 
$172,564.85. 

The  total  net  increase  added  to  and  connected  with  the  alter- 
nating current  system  during  the  year  was  the  equivalent  of  1 4.460 
incandescent  lamps  of  16  candle  power  each,  and  2, 1 76  horse  pi'iwer 
capacity  in  motors.  The  volume  of  business  in  the  city,  as  well  as 
many  orders  for  electrical  machinery  and  apparatus  manufactured 
by  the  company,  has  been  very  satisfactory  and  gratifying. 

The  directors  have  made  arrangements  with  the  Chambly 
Manufacturing  Company,  which,  subject  to  your  approval,  will 
enable  your  companv  to  contain  and  control  the  whole  of  the  power 
produced  by  that  companv  on  the  Richelieu  river,  and  to  dispose 
of  the  stock  and  bonds  which  it  now  owns  in  that  companv  upon 
advantageous  terms  ;  the  whole  in  lieu  of  the  contract  now- 
existing. 

The  agreement  with  the  Chambly  Manufacturing  Com|»any 
regarding  the  purchase  of  power  was  ratified.  The  terms  of  this 
agreement  extend  over  a  period  of  fifty  years,  and  at  the  end  of 
th.1t  time  the  whole  reverts  to  the  Chambly  Manufacturing  Com- 
p.iny.  The  Royal  Electric  Company  is  to  pay  fifteen  dv>l!ars  per 
horse  power  for  the  first  15,350  horse  |v>wer,  and  for  all  in  excess 
of  that  amount  at  the  rate  often  dollars  per  horse  |v<wer. 

The  following  were  elected  directors  of  the  company  for  the 
coming  year  :  Rodolphe  Forget,  J.  .\.  L.  Slrathy,  J.  K.  Meeker, 
H.  B.  Rainvillo,  George  Caverhill,  James  Wilson,  F.  C.  Henshaw. 
At  a  subsequent  meeting  of  Ihe  board,  Mr.  Forget  was  apitointed 
president,  and  Mr.  James  Wilson  vice-president. 

In  answer  to  a  question,  Mr.  Browne  slated  that  about  i2  per 
cent,  of  the  power  will  be  lost  in  transmission  from  Chambly.  The 
Chambly  company  reserve  the  right,  if  the  Royal  Klectric  do  not 
exert  themselves  to  obtain  custoiners,  to  canvass  themselves  ;  but 
not  to  sell  at  a  lower  price. 


If  not  already  a  member  of  the  Canadian  Electrical  Ajsoci  itioru 
you  are  invited  to  join  the  organiration  and  pArticipat<  m  the  ap- 
proaching convention  at  Kingston,  which  \ii-ill  afford  opportwnity  to 
make  new  acquaintances,  renew  old  ones.,  and  store  up  a  stock  of 
valuable  information  and  enjoyment. 
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On  October  15,  1895,  the  first  **S.K.C."  Generator  manufactured  in  Canada  was 
put  in  operation.  To-day  the  following  "S.K.C."  Generators  are  in  Service  and  on 
Order- 


COMPANY. 


TOW.V. 


W.J.  Fletcher   Alliston.  Ont  

C.  O'Dell  Electric  Co   Annapolis,  N.  S  

Bale  St.  Paul  Electric  Co   Baie  St.  Paul,  Que... 

Corporation  of  Barrie   Barrie,  Ont  

Berlin  Gas  Co   Berlin,  Ont  

Bowmanville  Electric  Light  Co   Bowmanville,  Ont  •■ 

Brantford  Electric  &  Operating  Co   Brantford,  Ont  

Cockshutt  Plow  Co   "   

Wood  Bros   "   

Bridgewater  Power  Co   Bridgewater.  N.S  ... 

G.  H.  Davidson   Brighton,  Ont  

Calgary  Water  &  Power  Co   Calgary.  Alberta  .  .. 

Corporation  of  Campbellton   Campbellton,  N.B 

The  Electric  Co   Chicoutimi,  Que 

Drayton  Electric  Light  Co   Drayton,  Ont  

Corporation  of  Dundalk   Dundalk,  Ont  . ; 

Edmonton  Electric  Light  &  Power  Co   Edmonton,  N.  W.  T. 

Corporation  of  Farnham   Farnham.  Que 

Hamilton  &  Prout   Forest.  Ont  

Corporation  of  Fort  William   Fort  William,  Ont. ... 

Trent  River  Paper  Co   Frankfort.  Ont 

The  Electric  Light  Co   Glen  Williams,  Ont 

John  Philip   Grand  Valley.  Ont. 

E.F.G.  Fletcher   Gravenhurst.  Ont 

Greenwood  Electric  Co   Greenwood,  B.C 

Hamilton  Electric  Light  &  Cataract  Power  Co   Hamilton,  Ont 

Lake  &  Baiiley...   "  *'   

Lawry  Packing  Co   "  **   

Volta  Storage  Battery  Co   **  **   

Riordan  Paper  Mills  Co   Hawkesbury.  Ont... 

Corporation  of  Joliette   Joliette,  Que 

Kootenay  Electric  Co   Kaslo,  B.C 

J.  T.  Ayers    Lachute,  Que   

Corporation  of  Liverpool    Liverpool,  N.S  

Corporation  of  Markham   Markham,  Ont  

Corporation  of  Moncton    Moncton,  N.B  

Dominion  Cotton  Mills  Co   Montreal,  Que 

McGill  University  

Montreal  Street  Railway  Co  

Montreal  Water  &  Power  Co   **  "   

The  Royal  Electric  Co  

Labrador  Electric  &  Pulp  Co   Murray  Bay,  Que.  . 

Napanee  Water  &  Electric  Co   Napanee,  Ont   

Corporation  of  Newmarket   Newmarket,  Ont... 


KILOWATT  CAPACm'. 
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Eastern  Townships  Electric  Light  Co   North  Hatley,  Que   75 

Corporation  of  Orillia   Orillia,  Ont   600  (2  MSCH) 

Owen  Sound  Electric  Illuminating  &  Mfgf.  Co   Owen  Sound,  Ont   50 

Penman  Manufacturing  Co   Paris,  Ont   30 

Canadian  Electric  &  Water  Power  Co  ;   Perth,  Ont   236  (2  MUCH) 

Electric  Light  &  Power  Co   Peterborough,  Ont   180 

Penetanguishene  &  Midland  E.  St.  By.  Co.   Penetanguishene,  Ont   150 

Corporation  of  Picton   Picton,  Ont  —   120 

Central  Electric  Co   Portage  la  Prairie,  Man   150 

Maple  Leaf  Rubber  Co   Port  Dalhousie,  Ont   150 

Montmorency  Electric  Power  Co   Quebec,  Que  4,080  (8  MACH) 

Chambly  Manufacturing  Co   Richelieu, Que  16,000  (8  MflCB) 

A.  Riendeau   Richelieu.  Que..  ..   100 

Richmond  Co.  Electric  Co   Richmond,  Que   60 

W.  McMahon   Ridgetown,  Ont   60 

Iron  Mask  Gold  Mining  Co   Rossland,  B.  C   150 

St.  Catharines  Electric  Light  &  Power  Co   St.  Catharines,  Ont    200 

Geo.  Wilson  &  Co   "         "    60 

Welland  Vale  Manufacturing  Co..   "         *'    30 

St.  Jerome  Power  &  Electric  Light  Co   St.  Jerome,  Que   75 

St.  Thomas  Gas  &  Electric  Co   St.  Thomas,  Ont   150 

Shawinigan  Water  &  Power  Co   Shawinigan  Falls,  Que   288 

Sherbrooke  Gas  &  Water  Co   Sherbrooke,  Que   840  (3  MflCH) 

S.  George   Stouffville,  Ont   20 

Corporation  of  Sudbury   Sudbury,  Ont   75 

Sussex  Water  &  Electric  Co   Sussex,  N.B   40 

Sydney  Gas  &  Electric  Co   Sydney,  C.B   210  (2  MUCH) 

Teeswater  Light  &  Power  Co   Teeswater,  Ont   20 

North  Shore  Power  Co   Three  Rivers,  Que   480  (2  MUCH) 

Tweed  Electric  Light  Co   Tweed,  Ont   30 

Vankleek  Hill  Electric  Co   Vankleek  Hill,  Ont   50 

Windsor  Electric  Light  Co   Windsor,  N.  S   140  (2  MflCH) 

Corporation  of  Winnipeg   Winnipeg,  Man   75 

77  Companies  117  Generators  38,410  ^^'p^acity' 

Customers  are  Best  References 

Apparatus  Speaks  for  Itself 

Sole  Manufacturers  in  Canada  of  the 

*'S.K.C."  SYSTEM 

GENERATORS    MOTORS  TRANSFORMERS 

The  only  perfected  system  for  the  supply  of  Power  and  Light  from  the  same  Generator  and  Circuit.    Sole  Agents  for  the  Dominion 
of  the   ^ 

RECO.  INCANDESCENT  LAMPS       STANLEY  WATT  METERS 

HllTGitJIRIES  SOLICITEID 
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480  H.  p.  SYNCHRONOUS  MOTOR  DIRECT  CONNECTED  TO  PL  MP  AT  ST.  CI  NECONDK  PCMPINC  STATION 

OF  THE  MONTREAL  WATER  &  POWER  COMPANY. 

Manufactured  and  Installed  by  ...  . 
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PLYMOUTH  CORPORATION  ELECTRIC  WORKS. 

By  Burcham  Harding. 
The  ceremony  of  openings  the  Plymouth  Corporation  Electric 
Works  at  Prince  Rock,  and  the  inauguration  of  electric  tram- 
ways, took  place  September  22nd  last.  Plymouth  was  the  first 
town  in  England  to  be  incorporated  by  Act  of  Parliament,  and 
was  equally  the  first  city  to  design  an  electrical  plant  combining 
both  lighting  and  power.  The  business  of  the  corporation  has 
had  so  rapid  a  growth  that  within  six  months  of  commencing 
operation  a  contract  has  been  placed  which  will  double  the  supply 
of  current. 

The  power  plant  is  built  on  corporation  land  at  Pr-nce  Rock, 
on  the  Cattewater,  the  estuary  of  the  river  Plym.  Three  Lan- 
cashire boilers,  rated  at  350  horse-power  each,  furnish  steam  ; 
they  are  operated  at  a  pressure  of  130  pounds,  but  are  con- 
structed for  a  working  pressure  of  160  pounds  to  obviate  reduc- 
ing the  working  pressure  as  the  boilers  become  old.  Welsh  coal 
is  delivered  by  steamer  to  the  wharf  alongside  the  power  house, 
and  a  branch  of  the  London  and  South  Western  Railway  runs  in 
front  of  the  works,  which  are  thus  supplied  with  ample  accommo- 
dation both  by  land  and  water.  Mechanical  cokeing  stokers  are 
fitted  to  each  boiler,  and  a  complete  system  of  coal  handling 
arrangements  conveys  the  supply  of  fuel  mechanically  from  the 
coal  stores  to  the  furnaces.  An  electric  motor  operates  the 
mechanical  stokers.  An  economizer  of  256  tubes  has  been  erect- 
ed beside  the  boilers.  A  cast  iron  tank  holding  28,000  gallons, 
upon  the  roof  of  the  coal  store,  is  fed  by  a  three  inch  pipe  from 
the  town  mains,  the 

supply     of  waler 

being  paid    for  at 

2d.  (four  cents)  per 

thousand  gallons. 

Alongside  the  power 

house     there  wil] 

shortly  be  con- 
structed   a  refuse 

destructor    for  the 

town  garbage.  The 

electricity  commit- 
tee of  the  Corpora- 
tion   will    pay  the 

works  committee, 

who  are  responsible 

for  the  destructor, 

at  the  rale  of  one 

farthing     (  one-half 

cent)  per  k.w.  hour 

of  electric  energy 

produced.  This 

arrangement  will 

make  a  consider- 
able saving  in  I  he 

cost  of  fuel  for  the 


electricity  works,  and  will  give  over  $7,500  a  year  to  the  credit 
of  the  destructor. 

The  generating  machinery  is  contained  in  a  bvilding  construct- 
ed principally  of  limestone.  The  spacious  and  lofty  machinery 
room  is  designed  to  accommodate  further  units  than  are  at 
present  erected.  The  lighting  and  power  plant  are 
coupled  together  in  a  somewhat  ingenious  manner.  The 
electrical  equipment  of  the  tramways  was  carried  out  by  the 
Westinghouse  Electric  Company,  Limited.  Illustration  No.  i 
shows  two  sets  of  generators,  each  unit  consisting  of  a  high  speed 
compound  engine  of  150  h.  p.  and  275  r.  p.  m.,  direct  coupled  by 
means  of  a  friction  clutch  to  an  alternator  of  100  k.  w.,  and  also 
to  a  Westinghouse  direct  current  generator  of  too  k.  w.,  both 
being  on  the  same  side  of  the  steam  engine.  The  engine  is  cap- 
able of  driving  either  the  alternator  or  the  generator  at  full  load, 
or  both  at  half  load,  or  each  one  in  such  proportion  as  the  calls  for 
alternating  or  direct  current  may  require. 

A  storage  battery  of  260  Tudor  cells  is  in  parallel  with  the 
generator.  During  the  day  the  engine  can  be  run  at  full  load, 
the  alternator  supplying  whatever  small  amount  of  current  is  re- 
quired for  lighting,  and  the  generator  supplying  direct  current 
for  the  tramways.  The  storage  battery,  in  parallel  with  the 
generator,  provides  for  any  heavy  demand  for  the  tramway  ser- 
vice, any  current  beyond  the  needs  of  the  tramway  line  being 
stored  by  the  battery.  By  this  means  a  practically  constant  load 
is  kept  upon  the  engines,  and  the  cells  of  the  battery  are  con- 
tinually being  charged Jor  arc  discharging,  according  to  the  de- 
niand  of  the  circuit. 


During  the  evening  the  demand  for  current  for  ligUliiig  pur- 
poses increases,  and  the  supply  of  current  for  the  tr.Tmway  line  is 
gradually  taken  off  the  generator  and  supplied  by  the  batterj-, 
leaving  the  engine  free  to  drive  the  alternator  at  full  load  for 
lighting.  After  midnight,  when  the  lighting  circuits  are  virtually 
closed  and  the  cars  have  ceased  running,  the  generator  is  driven 
at  full  load  for  charging  the  baliery,  until  six  o'clock  in  ihe  morn- 
ing, when  the  cars  again  commence  10  run. 

The  power  house  also  contains  two  200  k.  w.  alternators, 
supplying  current  for  lighting,  driven  at  250  r.  p.  m.,  and  a  20 
k.  w.  booster,  motor  driven,  used  in  series  with  the  D.  C.  gener- 
ator so  that  the  bus-bar  pressure  need  not  be  rai>eJ.  The  bor»^ 
ter  generator  is  so  arranged  that  when  the  demand  for  curreni 
equal  to  the  output  of  the  generator,  the  battery  will  neitii.T 
charge  nor  discharge.  When  the  line  current  is  less  than  the 
output,  the  booster  will  aid  in  the  charging  of  the  cells.  When 
the  line  current  is  greater  than  the  output,  the  booster  will  add  a 
pressure  to  the  battery  circuit  and  thus  help  it  to  discharge. 

Between  each  of  the  engines  and  the  alternators  and  Westing- 
house generators  shown  in  the  illustration,  is  a  special  shaft 
coujjling,  so  that  the  engine  can  be  disengaged  when  desired. 
The  use  of  the  clutch  enables  the  generator  and  alternator  to  be 
used  independently  of  the  engine.  On  Sundays  when  no  cars 
run,  the  generator  is  operated  as  a  motor  from  the  storage  batter}', 
driving  the  alternator  for  whatever  light  load  there  may  be. 
Similarly,  the  alternator  can  be  run  as  a  synchronous  motor  from 
either  of  the  other  alternators  in  the  station,  and  the  D.  C.  gen- 
erator used  eitherfor 
charging  t  he  bat  terr- 
or fortramway  work 
with  the  batten,-  in 
p.-)rHllel.  This  plant 
was  designed  some 
t  wo  years  ago.  but  if 
it  were  designed  to- 
day, according  to 
the  latest  Westing- 
house practice  in 
the  L'niied  State*, 
instead  of  separate 
.■jllernators  and 
generators,  a  com- 
bination A.C.-D.C. 
generator  would  be 
employed. 

The  storage  ba(- 
ler\-  consists  of  i6o 
Tudor  cells,  of  600 
ampere  hours  ca- 
pacity, the  maxi- 
mum discharge  rate 
being  200  amperes. 
The  Ti'dor  Com- 
pany maintain  the  battery  under  guarantee  for  ten  years 
at  a  rate  of  five  per  cent,  on  the  original  cost.  The  contract 
stipulates  that  at  any  time  within  twelve  hours  of  being  fullv 
charged,  the  battery  must  give  its  full  specified  capacity  of  600 
ampere  hours  without  ih-i  voltage  per  cell  falling  below  1,85  \olts. 

The  power  house  is  equipped  with  three  switchlv>ards  tor  the 
lighting  and  power  circuts,  which  are  erected  on  a  gallen,-  upon  two 
sides  of  the  machinery  room.  The  alternating  current  swilchlw»rdv 
is  of  the  ordinary  pattern,  arranged  on  the  single  pole  principle. 
The  direct  curreni  tramway  switchboard  is  of  the  usual  Westing- 
house design,  being  shown  in  Fig.  2,  and  is  fitted  with  inslnimenis 
for  oontrolling  and  reg\ilating  the  current.  The  regulating  resis- 
tances are  fixed  inaroom  immediately  under  the  swiihboard  recess. 

The  length  of  the  liamwav  lines  already  o|>oned  is  3  1  10  milov, 
running  from  the  Theatre  Roval  to  Prince  Rock,  but  this  is  only 
a  pari  of  the  projected  line.  Extensions  are  being  made  to  Hyde 
Park,  at  Mulley.and  from  the  Market  Place  to  Compton,  pas'iing 
through  the  residential  district  of  Mannamead.  and  later  on  will 
be  further  extended  to  Pounds  and  Lipson.  Now  th»\  these 
additional  lines  are  approaching  completion,  the  pressent  tj-pe  of 
combination  generators  will  not  be  continued,  but  there  will  be 
installed  a  steam  driven  direct  current  Westinghouse  generator 
of  soo  ^-  ^^'•<  ■*  batterv  for  1700  ampere  hviurs  at  Compto>n,  a  3^ 
k.  w.  boiister,  and  a   200  k.  w.  motor  alternator. 

Five  direct  methods  of  carrying  the  overhead  wires  have  been 
emploj'ed  to  suit  the  character  of  the  road.  Owing  10  Ihe  gr-eat 
number  of  telcgr.iph  and  telephone  wires,  guard  wires  have  been 
used  for  more  than  half  the  route,  which  rather  distracts  from  the 


Fig.  I. — 100  K.  \v.  Westinghoise  Direct  Ci  rrent  Generators  .\nd  .Alternator. 
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exceptional  artistic  appearance  of  the  overhead  construction. 
The  poles  are  three  sectional,  with  S.  S.  S.  joints,  of  7  inches, 
6  inches  and  5  inches  outside  diameter,  with  heavier  poles  of 
8  inches,  7  inches  and  6  inches  diameter  at  curves.  There  are  a  few 
single  lube  poles,  8  inches  in  diameter  for  half  way  and  then 
l.ipering  to  6  inches  at  the  top.    Arc  lamps  are    fixed  on  the  lop 


Fig.  2. — Westinghouse  Switchboard. 


of  alternate  poles  in  a  number  of  the  streets,  and  where  possible 
on  alternate  sides  of  the  street,  a  fiddle  bow  suspension,  between 
the  ears,  holding  the  wires,  has  been  fitted  to  avoid  oscillation  of 
the  lamps.  The  line  is  divided  into  54  '"ile  sections,  according 
to  the  English  Board  of  Trade  requirements,  and  insulated  in  the 
usual  manner.  Of  the  section  boxes,  two  have  been  very  neatly 
built  into  the  walls  of  the  Corporation  building.  They  contain 
four  switch  fuses,  lightning  arrester,  telephone  and  wire 
terminals. 

The  motor  cars  have  a  seating  capacity  for  twenty  inside  and 
ixyenly-lwo  outside.  Each  car  is  fitted  with  two  Westinghouse 
No.  46  motors,  giving  1,000  pounds  tractive  effort,  at  eight  miles 
an  hour.  The  controllers  are  of  the  Westinghouse  series  paral- 
lel type,  with  graded  brake.  Perfect  control  is  kept  over  the  car 
by  putting  the  two  motors  in  parallel,  and  by  connecting  them  by 
a  variable  resistance,  if  necessary  to  the  extent  of  short  circuiting 
the  motors.  This  brake  has  been  working  very  satisfactorily. 
The  tracks  are  double  nearly  all  the  way.  The  rails  are  grooved 
girder  section,  92  pounds,  30  feet  in  length.  The  extensions  are 
laid  with  sixty  foot  rails.  Each  joint  is  bonded  with  three  No.  000 
Chicago  bonds,  30  inches  long.  The  tests  of  the  conductivity 
have  given  most  satisfactory  results.  Probably  no  more  difficult 
piece  of  tramway  equipment  has  yet  been  completed  in  England, 
since  the  three  miles  already  laid  is  through  tortuous  and  narrow 
streets  with  extremely  sharp  curves. 

The  combination  of  supply  ing  both  light  and  power  from  the 
same  units  enables  the  Corporation  to  fix  a  low  price  for  tractive 
purposes  and  for  lighting  circuits.  In  fact,  Mr.  Rider,  the  elec- 
trical engineer  of  the  Plymouth  Corporation,  in  a  speech  made  at 
the  opening  ceremony,  slated  that  the  prices  charged  were  the 
lowest  that  had  ever  been  offered  at  the  opening  of  any  electricity 
works.  The  tramway  is  charged  3^  pence  (seven,  cents)  per 
unit  up  to  150,000  units  per  annum;  beyond  this  figure  there  will 
be  a  reduction  in  price.  The  contemplated  extensions  to  tram- 
way lines  will  necessitate  some  600,000  units,  the  price  for  which, 
it  is  estimated,  will  be  reduced  to  2.3  pence  (under  five  cents)  per 
unit.  The  price  for  lighting  for  private  customers  is  4^^  pence 
(nine  cents)  per  unit,  and  the  same  rate  has  been  made  for 
public  ligiiting.  The  charge  for  an  arc  lamp,  including  cost  o^ 
cleaning  and  maintenance,  for  one  year  is  16  ($77.00).  Accord- 
ing to  Mr.  Rider,  the  cost  of  electric  lighting  in  Plymouth  is 
about  double  that  of  gas,  but  the  former  gives  about  twenty 
times  as  much  illumination  as  the  latter,  so  that  in  effect  the 
public  by  using   cicctricily    obtain  ten    times  as  much  value  for 


their  money.  Twenty-one  miles  of  mains  have  been  laid  on  the 
three  wire  system  of  distribution,  and  a  large  number  of  houses 
and  stores  are  being  connected  up.  At  the  dale  when  the  plant 
was  started,  connections  had  been  made  for  5,000  lamps,  and 
applications  in  hand  showed  that  this  number  would  be  increased 
to  S,ooo  before  the  end  of  the  winter. 

The  expectations  of  the  resident  engineer  appear  to  have  been 
more  than  realized,  since  the  demand  for  current  has  already 
oulruu  the  station  capacity,  and  a  contract  has  been  placed  with 
the  British  Westinghouse  Electric  &  Manufacturing  Company  for 
a  500  k.  w.  direct  current  550  volt  engine  type  generator,  to  be 
direct  connected  to  a  steam  engine  running  at  330  r.  p.  m.  Two 
boilers  of  350  h.  p.  each  will  be  added  to  the   present  equipment. 

F"or  the  summer  railway  traffic  fourteen  new  cars  are  being 
built,  to  be  equipped  with  Westinghouse  No.  46  railway  motors. 


The  telephone  exchange  at  St.  John,  N.B.,  is  to  be  thoroughly 
modernized,  at  a  cost  of  upwards  of  $100,000. 

The  Vernon,  Nelson  and  Kootenay  Telephone  Company  are 
extending  a  line  from  Kootenay  to  the  B.  C.  Mines. 

The  electric  railway  from  Quebec  city  to  Ste.  Anne  de  Beaupre, 
built  by  the  Quebec  Riilway  &  Lighting  Company,  is  about  to  be 
opened. 

The  Bell  Telephone  Compiny  have  just  put  down  an  under- 
ground cable  on  Portage  avenue,  Winnipeg,  said  to  be  the  largest 
yet  used  in  Canada. 

The  Bell  Telephone  Company  have  recently  completed  a  copper 
metallic  line  from  Three  Rivers  to  Shawinigan  Falls  and  Grand 
Mere,  Que.,  thus  connecting  those  places  with  Montreal,  Toronto 
and  other  large  cities. 

The  T.  E  i!on  Company,  Toronto,  have  placed  an  order  wiih 
the  Canadian  General  Electric  Company  for  two  225  kilowatt, 
125  volt  direct  current  generators.  These  will  be  direct  driven  by 
Robb  engines.  The  installation  when  completed  will,  with  one 
exception,  be  the  largest  isolated  plant  in  the  Dominion,  the  other 
being  that  of  the  Montreal  Cotton  Company  at  Valleyfield,  Que. 


It  is  expected  that  there  will  be  a  number  of  interesting  exhibits 
of  electrical  and  kindred  appliances  in  connection  with  the  annual 


Fig.  3. — Westingiioi'se  500  k.  w.  Dirki  t  Ci  rrknt 
Genkr.ator — 500  Volts. 

convention  of  the  Canadian  Electrical  Association  to  be  held  at 
Kingston  on  the  29th,  30lh  and  3Ist  inst.  Space,  current  and  labor 
for  this  purpose  are  supplied  free  of  charge  to  manufacturers  and 
dealers. 
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OTTAWA  EXCHANGE  OF  THE  BELL  TELE- 
PHONE COMPANY. 

On  April  12th,  1900,  the  lines  of  the  Bell  Telephone 
Company's  subscribers  in  Ottawa  were  transferred  from 
the  old  switchboard  to  a  new  one  of  the  most  recent 
type.  The  work  necessitated  by  this  transfer  had  been 
going  on  for  over  twelve  months,  during  which  time 
every  line  in  the  exchange  system  had  been  entirely  re- 
built, giving  all  subscribers  metallic  circuits  of  copper 
and  phosphor-bronze  wire. 

All  lines  entering  the  company's  building  on  Queen 
street  come  i.i  in  cables  through  the  basement  from 
the  street  underground  system.  These  cables  vary  in 
size  from  those  containing  50  pair  of  wires  to  large 
ones  of  200  pair  capacity.  The  underground  system 
has  been  greatly  extended  during  the  past  year,  until  at 
present  there  are  about  3,000  miles  of  telephone  wires 
underground  in 
the  city  of  Ot- 
tawa. From  the 
basement  the 
cables  are  carried 
up  a  chute  to  an 
iron  distributing 
frame  in  which 
changes  of  the 
location  of  the 
terminals  of  the 
lines  are  made 
and  from  which 
all  testing  is 
done.  Here  'the 
cables  are  ter- 
minated in  rub- 
ber-covered wire 
ends,  which  are 
attached  to  the 

protecting  arrestors  put  into  the  line  circuit,  to  prevent 
injury  to  the  apparatus  should  an  abnormal  current  of 
sufficient  strength  to  do  harm  be  conducted  on  to  the 
line  wires.  From  the  main  distributing  frame  the  lines 
are  carried  in  small  20  pair  flexible  cables  to  the  inter- 
mediate distributing  frrme,  a  structure  similar  in  con- 
struction to  the  main  distributing  frame  and  from  which 
cables  are  led  direct  to  the  switchboard.  Connected  to 
the  intermediate  frame  is  a  relay  rack  on  which  are 
mounted  the  relays  which  control  the  various  lamp 
signals  on  the  switchboard. 

The  necessary  current  for  the  operation  of  the  switch- 
board and  for  the  subscribers'  transmitters  (this  being 
a  common  battery  or  central  energy  system  in  which 
local  batteries  at  subscribers'  stations  are  done  away 
with,  and  all  instruments  are  operated  by  one  large 
battery  at  the  central  office)  is  furnished  by  a  battery  of 
eleven  type  *'  G  15  "  chloride  storage  cells  having  a 
capacity  of  about  1,200  ampere  hours.  For  charging 
this  battery  two  Western  Electric  dynamos,  direct 
coupled  to  motors  of  the  same  make,  are  provided  ; 
one  motor  being  run  from  a  500  volt  circuit  and  the 
other  a  250  volt  circuit,  thus  giving  an  alternate 
charging  machine  in  case  of  a  break-down,  either  of  the 
motor-generators,  or  of  either  of  the  outside  power 
circuits. 


Bell  Telehhone  Exchange,  Ottawa — Machines  and  Power  SwircHBOARD. 


Two  dynamotors  to  furnish  current  for  ringing  the 
subscribers'  bells  are  provided  and  arranged  to  be  run 
from  the  storage  battery.  The  switches,  protectors, 
measuring  instruments,  etc.,  used  in  connection  with 
the  power  phmt  are  mounted  on  a  marble  switcboard 
in  a  convenient  location  near  the  machine,  and  large 
mains  carry  the  current  from  this  switch  to  bus-bars, 
which  are  mounted  on  a  marble  panel  in  ihe  operating 
room,  and  from  which  panel  leads  are  c;irried  to  the 
various  sections  of  the  switchboard.  Protecting  fuses 
are  also  mounted  on  this  panel. 

The  last,  but  by  no  means  the  least  iinportant  piece 
of  apparatus  in  the  exchange,  is  the  switchboard  itself. 
This  is  radicallj-  different  in  its  mode  of  operation, 
though  not  in  its  appearance,  from  any  other  of  the 
older  types  of  switches.  Formerly  it  was  necessary, 
when  a  subscriber  wished  to  call  the  c«»nlral  office,  lor 
him  to  ring  the  bell  on  his  instrument,  thus  operating 
an  annunciator  in  the  central  office  ;  he  then  removed 
his  telephone  from  the  hook  and  waited  for  the  operator 
to  answer  ;  it  was  necessary  for  the  operator  to  restore 
this  annunciator  by  hand.    When  the  conversation  was 

completed,  the 
subscriber  rang 
ofT  (perhaps),  dis- 
playing another 
signal  similar  to 
the  annunciator, 
upon  which  the 
operator  listened 
in  on  the  line 
to  see  if  the  con- 
versation was 
finished  or  if 
another  connec- 
tion was  wanted. 
On  account  of  a 
great  many  sub- 
cribers  not  ring- 
ing properly,  Jt 
was  necessary, in 
order     to  give 

good  service,  for  the  operator  to  come  in  on  the  line  occa- 
sionally to  see  if  the  subscriber  called  for  had  answered, 
or  ascertain  if  the  conversation  was  completed,  without  a 
disconnect  signal  being  sent  in.  This  gave  rise  to  the 
more  or  less  annoying  questions  to  th& operator,  "Have 
they  answered  ?  ",  "  Are  you  finished  ?  "  etc. 

The  present  system  is  designed  to  obviate  all  this. 
A  subscriber  signals  the  central  office  by  removing  his 
telephone  from  the  hook,  which  act  lights  a  small  in- 
candescent lamp  in  front  of  the  operator  at  the  central 
office.  Before  her  are  a  number  ot  pairs  of  cords  and 
keys  similar  to  the  usual  operator's  equipment,  but 
with  the  addition  of  a  small  incandescent  lamp  con- 
nected in  the  circuit  of  each  cord  of  the  different  pairs. 
The  operator  answers  the  subscriber  by  inserting  a  plug 
into  a  jack,  or  connecting  point,  immediately  above  the 
signal  lamp  ;  by  so  doing  the  line  lamp  is  extinguished. 
The  other  cord  of  the  circuit  is  then  inserted  into  the 
connecting  jack  of  the  line  called  for  and  the  subscriber 
is  rung  up  in  the  usual  way.  Until  he  answers  by 
removing  his  telephone  from  the  hook  the  lamp  con- 
nected with  the  cord  circuit  remains  lit,  beinf  a  signal 
to  the  operator  that  the  subscriber  has  not  answered 
and  that  she  is  to  continue  ringing  until  he  does  so. 
When  both  lamps  in  the  cord  circuit  arc  out,  it  signifies 
to  the  operator  that  the  conversation   is  in  pro!;rc««. 
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When  both  lamps  light,  it  is  a  positive  signal  to  the 
operator  that  both  subscribers'  telephones  are  on  the 
hook  and  that  the  conversation  is  completed.  When 
one  or  both  lamps  flash  intermittently,  it  shows  that 
one  or  both  the  subscribers  are  moving  the  switch 
hooks  of  their  telephones  for  the  purpose  of  attracting 
her  attention.     When   a  conversation   is   started,   it  is 
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unnecessary  for  an  operator  to  cut  in  on  the  line  for 
any  purpose,  unless  she  sees  this  intermittent  flashing 
of  the  lamp  ;  in  this  way,  interruptions  to  the  sub- 
scribers' conversations  are  reduced  to  a  minimum  and 
the  greater  part  of  an  operator's  work  is  done  by  the 
eye,  rather  than  the  ear,  making  her  work  simpler  and 
less  arduous.  The  general  result  is  a  more  satisfactory 
service  all  round. 

The  long  distance  calls  are  handled  at  special  sections 
of  the   switchboard   in   a   manner   very   similar  to  the 
method  described  above  ;    all  calls   being  timed   by  a 
special  recording  machine,  called 
a    calculagraph,    which  reduces 
errors  in  time  record   to  a  mini- 
mum.    New  sets  are  now  being 
installed  in  all  subscribers'  sta- 
tions, and  by  the  time  this  work 
is  completed,  the  city  of  Ottawa 
will  have  a  telephone  equipment 
and  service  not  surpassed  by  any 
city  in  America. 

With  the  exception  of  the  stor- 
age cells,  charging  and  ringing 
machines,  lamps,  and  cable,  all 
apparatus  used  in  the  exchange 
and  subscribers'  stations  was 
manufactured  by  the  Northern 
Electric  &  Manufacturing  Co., 
Montreal. 

The  plant  was  installed  under 
the  direction  ot  the  electrical 
engineering  department  of  the 
Bell  Telephone  Co. 


TELEGRAPHY  IN  THE  ATLANTIC. 

Mr.  F.  A.  Hamilton,  E.E.,  of  Halifax,  N.  S.,  has  recently  com- 
pleted his  commission  by  the  Commercial  Cable  Company  in  con- 
nection with  the  laying  of  a  cable  from  Canso,  N.  S. ,  to  New 
York.  In  an  interesting  communication  to  the  Electrical  News, 
Mr.  Hamilton  says  : — 

"I  am  now  testing  the  new  Canso-New  York  cable  during  the 
gaurantee  period,  likewise  the  Canso-Azores  cable  recently  laid 
by  the  "Faraday."  This  is  an  eventful 
year  in  respect  to  Atlantic  telegraphy. 
Besides  the  last  mentioned  cable  laid 
by  the  Sienems  Bros.,  Ltd.,  from  their 
ship  the  "Faraday,"  the  India  Rubber 
&  Gutta  Percha  Company,  with  the 
"Silvertown,"  have  laid  the  section 
which  I  am  now  testing.  This  cable  is 
895  nautical  miles  in  length,  and  was 
paid  out  between  July  loth  and  July 
2ist.  Then  there  is  the  German  cable 
now  about  to  be  laid  by  the  S.  S. 
"Anglia,  '  belonging  to  the  Telegraph 
Construction  and  Maintenance  Co.  All 
these  companies'  works  are,  as  you 
know,  on  the  Thames.  The  "Silver- 
town  '  is  the  oldest  ship  of  the  three. 
She  was  built  by  Mitchell  &  Co.,  of 
Newcastle,  one  year  before  the  "Fara- 
day," and  is  the  larger  vessel  of  the 
two.  The  latter  vessel  was  built  in  the 
same  stocks.  The  "Anglia"  is  the 
latest  addition  to  the  great  telegraph 
fleet  of  the  world.  She  is  expected  to  arrive  in  New  York  on 
the  ninth  of  August." 

Mr.  Hamilton  has  recently  been  appointed  by  the  L'.  S.  A. 
Signal  Corps  to  accompany  an  expedition  to  the  Phillipines,  and 
expects  to  leave  for  New  York  immediately  on  the  completion  of 
his  present  contract.  He  will  probalily  be  absent  about  two 
months. 


1  I 


The  Manhattan  General  Construction  Co.,  of  Newark,  N.  J., 
advise  us  that  although  midsummer  is  usually  a  dull  season  for 
arc  lamp  business,  their  orders  for  July,  igoo,  exceeded  those  for 
any  one  month  in  their  experience,  extending  over  the  past  seven 
years.  The  Manhattan  Series  A.  C.  System  is  being  ado|ned 
very  rapidly,  a  few  of  the  orders  closed  recently  being  :  Evan- 
ston  Electric  Ill'g  Co.,  Evanston,  III.,  211  lamps;  Fairport  Elec- 
tric Co.,  Fairport,  N.  Y.,  60  lamps  ;  W.  M.  Sheehan  &  Co.,  VVap- 


The  Bell  Telephone  Company  have 
just  installed    in    ihe    Goldic    &  Mc- 

Culloch  works,  at  Gall,  Ont.,  a  private  telephone  exchange, 
including  five  desk  telephones  and  seven  regular  wall  instruments. 
The  Goldie  &  McCulloch  Company  also  have  a  long  distance 
equipment,  and  possess  one  of  the  most  complete  telephone  sys- 
tems in  Canada.  The  Bell  Telephone  Company  have  also  inslalloti 
a  ten  set  warehouse  system  for  MacCircgor,  Gourlay  &  Co.,  and 
a  seven  set  system  for  the  C.  Turnbull  Company,  all  of  (Jalt. 
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pinger  Falls,  N.  Y.,  52  lamps  ; 
Hagerstown,   Md.,    117  lamps; 
lamps  ;  Urbana  Lt.,  III.  &  I'r.  Co 
N.  H.  &  H.  R.  R.,  Harlloid,  Conn 
trie  Lt.  &  Pr.  Co.,   Hamilton,  Out., 


Hagerstown  Municipal  Plain, 
Town  of  Phillipi,  W.   Va.,  20 
Urbana,  111.,  78  lamps  ;  N.  Y., 
50  lamps;  ILimillon  ICIoi- 
00  lamps.     In  adilitloii  10 


shipping  350  series  A.  C.  lamps  to  the  Northern  OU\o  Traction 
Co.,  of  Akron,  O.,  Ihc  Manhattan  Company  have  received  their 
order  for  350  multiple  A.  C.  enclosed  arc  lamps. 
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Branch  office  of  ihe  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  Aug.  6,  1900. 
The  Lachine  Rapids  Hydraulic  and  Land  Company  are  to  be 
congratulated  on  the  manner  in  which  they  managed  to  keep 
their  service  going  after  their  late  fire  at  the  McCord  street  dis- 
tributing station,  the  delay  being  trifling.  In  fact,  when  one  looks 
at  such  fires  as  occurred,  for  instance,  in  Toronto,  and  more 
recently  Ottawa,  where  do  we  find  any  industry  that  works  so 
unflaggingly  to  repair  fire  damage  ?  In  giving  evidence  regard- 
ing Ihe  fire,  Alfred  C.  Reid  testified  that  when  the  fire  started  he 
was  in  the  switchboard  room  with  Messrs.  Dorais  and  Roberts. 
The  switchboard  was  in  the  part  facing  on  Seminary  street.  He 
was  looking  towards  the  switchboard,  suddenly  heard  a  roaring 
noise  and  saw  issuing  from  the  switchboard  a  large  peculiar 
flame.  The  flame  was  about  six  feet  from  witness,  who  called  to 
the  men  to  get  some  sand  to  throw  on  the  flames,  for  they  could 
not  use  water.  The  switchboard  was  of  maple  and  birch.  On 
the  back  there  was  asbestos,  and  the  switchblocks  were  on  slate, 
and  everything  arranged  so  as  to  make  the  place  as  safe  as 
possible.  The  sand  put  out  some  of  the  fire,  but  the  flame  was 
so  hot  that  they  could  not  get  nearer  than  ten  feet,  and  the  flames 
presently  extended  to  the  other  insulators.  The  heat  melted  the 
insulating  covers  and  the  flames  extended  in  all  directions.  There 
are  nine  main  wires  coming  to  the  switchboard  from  the  trans- 
formers. The  board  in  which  the  fire  caught  held  only  wires  of 
2,000  volts. 

Quite  a  number  of  gasoline  launches  are  now  in  vogue  amongst 
our  suburbanites,  at  Lachine,  on  Lake  St.  Louis,  and  elsewhere. 
Referring  to  those  which  utilize  the  gas  and  "fire"  it  with  the 
electric  spark  every  revolution  or  second  revolution  :  How 
manv  owners  have  become  disgusted,  and  probably  blamed  a 
good  engine  and  boat  simply  through  using  improper  batteries? 
Quite  a  number  have  sal-ammonic  cells,  and  some  even  dry  cells, 
although  it  is  distinctly  marked  on  them  for  "  open  circuit  work." 
Now,  such  work  can  hardly  be  called  "  open  circuit,"  and  if  some 
of  the  disgruntled  ones  will  try  one  or  other  of  the  numerous 
makes  using  elements  of  copper  oxide  and  zinc  in  a  solution  of 
caustic  potash,  they  may  find  a  change  for  the  better.  Such  cells 
will  run  on  "  closer  circuit  "  work,  and  this  is  pretty  much  what 
the  service  required  is.  It  is  necessary  to  have  a  cell  or  two 
more  of  these  than  of  the  sal-ammoniac  or  dry  varieties,  owing  to 
their  lesser  voltage.  A  reserve  set  of  dry  cells,  to  carry  you  in 
should  others  fail,  is  not  a  bad  precaution.  Some  iron  contact 
pins  are  also  in  vogue  ;  such  should  certainly  be  tipped  with 
platinum,  or  preferably  "  platino-iridiuin,"  which,  although  more 
expensive,  are  hardei'  and  wear  longer.  Another  point — do  not 
connect  cells  up  together  with  No.  20  magnet  wire  or  No.  iS  bell 
wire,  but  use  No.  14  or  even  No.  12  rubber  covered  wire,  and, 
lastly,  see  that  spark  coil  is  kept  dry. 

Railways,  some  how  or  other,  seem  to  be  at  logger-heads  with 
the  public  or  their  representatives,  as  shown  lately  in  Toronto 
and  Montreal.  Now,  were  they  to  give  the  public  one  moment's 
consideration  in  some  affairs,  they  might  secure  some  ch.Tnipions 
from  the  ranks  of  the  people;  for  instance,  around  Mountain 
street,  in  this  city,  the  Grand  Trunk  railway  manage  to  make 
night  hideous  with  their  shunting,  as  do  the  C.  P.  R.  at  West- 
mount  (suburb).  It  would  seem  an  easy  matter  to  get  a  branch 
ofi"the  trolley  of  the  Montreal  street  railway,  which  is  adjacent  to 
both  railways  tnenlioned,  and  use  an  electric  locomotive  to  do  the 
shunting.  The  stentorian  puffs  and  whizzing  of  steatn  being  ab- 
sent, the  nuisance  would  be  minimized  to  such  an  extent  as  to 
come  within  the  bounds  of  toleration. 

There  are  certain  electricians  who  "  kick  "  at  U.  S.  alien  labor 
|aw  allowing  U.  S.  men  to  come  into  Canada  and  do  electrical 
work,  when  they  cannot  do  likewise  across  the  border.  Might 
one  question  be  put  to  the  kickers  :  Do  they  subscribe  to  the 
Canadian  Electricai,  News  at  $1.  (only)  per  annum,  or  do  they 
subscribe,  and  generally  at  higher  expense,  to  alien  electrical 
periodicals  in  the  U.S.A.  ?  There  is  no  harm  in  their  doing  both, 
but  "  Canada  first  "  shouUl  be  the  motto  in  this  argument  as  well 
as  in  the  other. 

The  old  lime  controversy  of  direct  vs.  alternating  for  interior 
illumination  in  large  cities  seems  to  be  pretty  well  settled  in  favor 
of  the  latter,  although  one  of  the  arguments  brought  forward  at 


the  time  by  advocates  of  the  former,  viz.,  the  danger  of  break- 
down in  transformers,  permitting  the  high  pressuie  current  to 
enter  buildings,  is  bearing  abundant  fruit  at  present.  Of  course, 
there  has  been  considerable  lightning  about,  which  maj-  have 
caused  some  of  the  trouble,  but  the  half  will  never  be  known,  as 
companies,  and  rightly  so,  frown  down  any  publicity  of  such 
events  whenever  possible. 

Has  not  the  demand  for  high  efficiency  and  low  priced  trans- 
formers got  something  to  do  with  this  stale  of  affairs?  In  the 
past  far  less  of  this  sort  of  thing  was  met  with,  although  it  is 
equally  true  that  many  more  transformers  are  now  in  use.  What- 
ever may  be  the  cause,  central  stations  should  ferret  it  out,  or 
some  suitable  device  to  prevent  disaster  when  such  an  event  does 
happen,  as  many  of  the  general  public  are  beginning  to  think  that 
gunpowder  and  electric  light  (especially  during  thunder)  are 
equally  dangerous  to  have  around.  The  underwriters,  wtio  make 
numerous  regulations,  should  see  that  Tom  Jones'  house,  wired  in 
1886,  is  not  fed  from  the  same  transformer  as  is  feeding  Bill 
Smith's  house,  wired  in  1900,  as  in  so  doing  thev  bring  the  latter 
high  risk  down  to  the  former  low  level. 

All  that  the  companies  care  is  that  the  installation  is  safe  *'  at 
the  date  when  connected."  True,  they  have  inspectors,  who  no 
doubt  condemn  such  faulty  "  fittings"  as  they  may  come  .across, 
but  it  is  not  reasonable  to  suppose  that  they  cut  the  mains  (where 
there  is  no  main  switch)  and  ''  ring  out  "  the  various  residences 
for  "  grounds."  A  company's  inspector  may  report  "  lack  of 
main  switch,'  and  the  tenant  retort  "  looking  for  a  job  "  ;il  would 
be  otherwise,  however,  if  from  the  official  underwriters'  inspector. 
The  insurance  companies  lose  most,  and  V'^'  seem  to  fear  the 
ex[)ense  of  empio)  ing  an  electrical  expert  whose  sole  duly  <l 
would  be  to  coach  and  confer  wi'h  the  usual  routine  inspectors  of 
the  underwriters.  It  has  got  to  come  some  day,  .ind  the  time 
is  ripe  now.  So  far  indoor  wiring  has  had  all  of  l!ie  altenlion, 
such  as  it  is  ;  there  is  evidence,  however,  that  a  lillle  attention  to 
outdoor  wiring,  transformers,  grouping  of  buildings,  etc.,  ot  this 
nature  would  not  be  amiss. 


SPARKS. 

The  British  Columbia  Electric  Railway  Coitipany  are  buildinf; 
an  extension  of  their  road  from  New  Wesimmster  10  Sippenon. 

The  Hamilton  G.isoline  Engine  <fe  .\ulomobile  Company,  Limit- 
ed, has  been  incorporated,  with  a  capital  of  $40,000  and  head 
office  in  Hamilton. 

The  Cape  Breton  Tramway  &  Electric  Company,  with  a 
capita'  of  $500,000,  have  decided  to  build  an  electric  railway  con- 
necting Sydney,  Glace  Bay,  and  Sydney  Mines. 

The  Central  Electric  Street  Railway  Company  have  made  a 
proposition  to  build  a  street  railway  along  the  streets  of  Samia. 
T!:e  Sarnia  Street  Railway  Companv  h.ive  asked  a  similar  fran- 
chise. 

A  by-law  to  raise  .Sioo,ooo  to  purchase  the  electric  light  and 
gas  plants  of  the  Brockville  Light  &  Power  Company  was  sanc- 
tioned by  the  ratepayers  recently.  A  vole  as  to  whether  Ihe  plant 
should  be  under  the  control  of  the  town  council  or  fiv.»  commis- 
sioners resulted  in  favor  of  the  latter. 

The  Penman  Manufacturing  Company,  Pari*^,  Out.,  are  installing 
a  new  electric  plant  in  their  No.  1  mill,  and  have  purchased  a  55 
kilowatt  multipolar  generator  from  the  Canadian  General  Electric 
Company  for  the  piir|>ose.  This  is  the  fourth  plant  the  Canadian 
General  Electric  Companj-  have  supplied  U>  the  Penman  Company 
for  their  different  mills. 
The  Electrical  Construction  Company,  of  London,  Limited,  have 
received  orders  from  G.  E.  Matthews,  Montreal,  Que.,  for  one 
6  h.p.  motor;  Clark,  Pennock  &  Co.,  London,  Ont.,  one  8  h.p. 
bipolar  motor  ;  Malloch  &  Co..  London,  Onl.,  three  6  h.p. 
elevator  motors  ;  Burnett  &  Sons,  London,  Ont.,  one  8  h.  p 
hoisting  motor,  vvith  controller. 

The  Mail  Job  Printing  Company.,  Toronto,  have  placed  iheir 
order  for  six  slow  speed  press  motors  with  Ihe  Electrical  Construc- 
tion Company  of  London,  Limited.  This  order,  together  with  the 
three  recently  placed  for  the  same  purpose  with  the  Salvation 
.■\rmy,  Toronto,  and  two  with  the  W.  J.  Gage  Comj>any.  Toronto, 
show  the  general  favor  with  which  these  special  slow  s}>ced  motors 
are  regarded. 


The  Canadian  Electrical  Association  is  ten  years  old. 
Will  you  assist  to  celebrate  the  event  at  Klng'ston  on  the 
29th,  30th  and  31st  inst. 


Aiiffust,  1900 
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ENGINEERING  MECHANICS 
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ANNUAL  CONVENTION  OF  STATIONARY 
ENGINEERS. 

Tlie  rtiinual  convention  of  the  Canadian  Association  of  Station- 
ary Eng-ineers  will  be  held  in  Toronto  commencing  on  Ti  esday, 
August  28th,  at  II  o  'clock  a.  m.  Arrangements  have  been  made 
for  an  interesting  programme,  including  papers  on  "Chimneys" 
and  "  Injectors  "  by  Messrs.  E.  J.  Philip  and  A.  E.  Edkins.  Mr. 
H.  E.  Terry  is  chairman  of  the  local  committee,  the  members  of 
which  are  working  energetically  to  make  the  convention  even 
more  successful  than  any  held  heretofore.  As  the  Toronto 
Exhibition  will  be  in  progress,  reduced  railway  fares  from  all  parts 
will  be  obtainable,  and  there  is  reason  to  expect  a  large  attend- 
ance of  members  and  visitors.  The  nipeting  place  will  be  Engin- 
eers '  Hall,  61  Victoria  street.  Particulars  regarding  the  con- 
vention will  be  gladly  furnished  by  Mr.  A.  M.  Wickens,  executive 
secretary,  280  Berkeley  street. 

THE  EFFECT  OF  OIL  IN  BOILERS.* 

We  often  referred  to  the  fact  that  the  presence  of  grease  or  any 
of  the  animal  oils  in  steam  boilers  is  alinost  certain  to  cause 
trouble.  Our  illustration  gives  a  better  idea  of  the  effect 
produced  than  pages  of  verbal  description  possibly  could. 
It  is  from  a  photograph  and  is  no  wise  exaggerated. 

The  boiler  from  which  the  plate  shown  in  the  cut  was  taken 
was  a  nearly  new  one.  It  was  made  of  a  well-known  brand  of 
mild  steel,  and  that  it  was  admirably  adapted  to  the  purpose  for 
which  it  was  used,  is  proved  by  its  stretching  as  it  did  without 
rupture.  The  dimensions  of  bulge  shown  are  four  feet  lenglh- 
wi:.e  of  the  boiler,  three  feet  girthwise  and  nine  inches  deep.  The 
metal,  originally  5-16  of  an  inch  thick,  drew  down  to   '/i  inch  in 


Effect  ok  Oil  in  Boilers. 


thickness  at  the  lowest  point  of  the  "  bag  "  without  the  slightest 
indication  of  fracture. 

The  circumstances  under  which  the  bulge  occurred  may  best 
be  described  in  the  words  of  the  inspector  who  examined  the 
boiler,  and  are  as  follows  : 

"Last  Tuesday  morning  I  was  called  in  great  haste  to  the  

works.  Upon  arrival  I  found  one  of  the  boilers  badly  bulged,  and 
with  twenty  pounds  of  steam  up.  I  could  give  no  explanation 
until  I  had  thoroughly  examined  the  internal  parts  of  the* boiler. 
I  gave  directions  for  cooling  the  boiler  and  ordered  top  man-hole 
plate  to  be  loosened,  but  not  to  be  taken  out  until  my  arrival  in 
the  afternoon,  that  I  might  see  everything  undisturbed.  This 
was  done.  On  my  arrival  I  took  out  the  man-hole  plates  in  top 
of  shell  and  front  head  *  *  *  and  made  an  examination. 

"I  found  the  boiler  had  been  cleaned  from  preceding  Sunday, 
and  at  that  time  a  gallon  or  more  of  black  oil  had  been  thrown  into 
it.  Monday  morning  the  boiler  was  fired  up  and  was  run  through 
the  day  at  a  pressure  of  go  pounds  per  square  inch.  At  six  o'  clock 
Monday  night  the  engine  was  stopped,  the  drafts  were  closed, 
and  no  more  firing  was  done  until  nine  o'clock.  Upon  going  to 
fire  up  at  this  time,  the  bulge  was  observed.  From  six  to  nine 
o'clock  a  pressure  of  only  40  pounds  was  carried. 

"Upon  examination  I  found  the  entire  boiler  saturated  with 
this  oil-  " 

This  is  almost  certain  to  be  the  result  of  putting  grease  into  a 
steam  boiler.  It  settles  down  on  the  fire-sheets,  when  the  draft 
is  closed,  and  the  circulation  of  water  nearly  stops,  and  prevents 
contact  between  the  plates  and  the  water.  As  a  consciiuence, 
the  plates  over  the  fire  become  overheated  ;  and  under  such 
circumstances  a  very  slight  steam-pressure  is  sufficient  to  bag  the 
sheets.    Unless  the  boiler  is  made  of  very  good  material,  the 

From  the  eighth  edition  of  '  i  lelios,  "  published  hy  (lie  1  leine  Safety  jBolIer  Com- 
pany, and  reproduced  by  permission. 


plate  is  very  apt  to  be  fractured,  and  explosion  is  likely  to  occur. 

When  oil  is  used,  to  remove  scale  from  steam-boilers,  too  much 
care  cannot  be  exercised  to  make  sure  that  it  is  free  from  grease 
or  animal  oil  Nothing  but  pure  mineral  oil  should  be  used. 
Crude  pelrolium  is  one  thing  ;  black  oil,  which  may  mean  almost 
anything,  is  very  likely  to  be  something  quite  different. 

The  action  of  grease  in  a  boiler  is  peculiar,  but  not  more  so 
than  we  might  expect.  It  does  not  dissolve  in  the  water  nor  does 
it  decompose,  neither  does  it  remain  on  top  of  the  water,  but  it 
seems  to  form  itself  into  what  may  be  described  as  "  slugs," 
which  at  first  seem  to  be  slightly  lighter  than  the  water,  of  just 
such  a  gravity,  in  fact  that  the  circulation  of  water  carries  them 
about  at  will.  After  a  short  season  of  boiling,  these  "  slugs  "  or 
suspended  drops  seem  to  acquire  a  certain  degree  of  "stickiness," 
so  that  when  they  come  in  contact  with  shell  and  flues  o(  the 
boiler,  they  begin  to  adhere  thereto.  Then  under  the  action  of 
heat  they  begin  the  process  of  "  varnishing  "  the  interior  of  the 
boiler.  The  thinnest  possible  coating  of  this  varnish  is  sufficient 
to  bring  about  overheating  of  the  plates,  as  we  have  found 
repeatedly  in  our  experience.  We  emphasize  the  point  that  it  is 
not  necessary  to  have  a  coating  of  grease  of  any  appreciable 
thickness  to  cause  overheating  and  bagging  of  plates  and  leaking 
at  seams. 

The  time  when  damage  is  most  liUfly  to  occur  is  after  the  fires 
are  banked,  far  then,  the  formation  of  steam  being  checked,  the 
circulation  of  water  stops  and  the  grease  thus  has  an  opportunity 
to  settle  on  the  bottom  of  the  boiler  and  prevent  contact  of  the 
water  with  the  fire-sheets.  Under  these  circumstances,  a  very 
low  degree  of  heat  in  the  furnace  is  sufficient  to  overheat  the 
plates  to  such  an  extent  that  bulging  is  sure  to  occur.  When  the 
facts  are  understood,  it  will  be  found  quite  unnecessary  to  attrib- 
ute tlie  damage  to  low  water. 

Thie  accident  also  serves  to  illustrate  the  perfection  to  which 
tlie  manufacture  of  steel  or  boiler  plates  has  attained.  It  would 
bean  extraordinarily  good  quality  ol  in-n  that  would  stand  such 
a  test  without  fracture. 


TRADE  NOTES. 

Messrs.  Geo.  May  &  Sons,  Ottawa,  have  placed  an  order  with 
the  Electrical  Construction  Co.  of  London,  Ltd.,  for  a  h.  p. 
motor. 

The  Goldie  &  McCullough  Company,  of  Gait,  Onl.,  have  in- 
stalled a  10  h.  p.  "  Model  "  gasoline  engine  at  the  Royal  Mili- 
tary College,  Kingston. 

C.  W.  Thompson,  of  the  Napanee  Mills  Paper  Company,  New- 
burg,  Ont.,  is  replacing  his  arc  lighting  plant  with  a  complete 
direct  current  incandescent  system,  stipplied  by  the  Royal  Elec- 
tric Company. 

Messrs.  Jack  &  Robertson,  of  Montreal,  have  recently  been  ap- 
pointed Montreal  sales  agents  for  the  Robb  Engineering  Com- 
pany, of  Amherst,  N.S.,  manufacturers  of  the  celebrated  "  Robb" 
engines,  "  Mumford  "  boilers,  feed  water  heaters,  etc. 

The  Volta  Electric  Storage  Company,  of  H  amilton,  Ont.,  is  in- 
stalling a  120  k.  w.,  110  volt,  bi-polar  direct  current  generator 
and  a  25  k.  w.  direct  current  250  volt  multipolar  generator  for 
charging  batteries  and  for  testing  pitrposes,  purchased  from  the 
Royal  Electric  Company. 

Mr.  R.  E.  T.  Pringle,  dealer  in  electiical  apparatus  and  sup- 
plies, Montreal,  is  about  to  open  an  establishment  at  72  Prince 
William  street,  St.  John,  N.  B.  This  branch  will  be  in  charge  of 
Mr.  Geo.  C.  Rough,  who  has  been  sales  manager  at  Montreal  for 
Mr.  Pringle  for  the  past  four  years. 

The  Dominion  Government  has  placed  an  order  with  the  Royal 
Electric  Company,  of  Montreal,  for  a  30  k.  w.  direct  current 
multipolar  generator,  direct  connected  to  a  Robb-Armstrong  en- 
gine, together  with  a  marble  switchboard,  and  arc  and  incan- 
descent lamps  to  light  the  docks  at  Sorel,  P.  Q. 

The  following  are  a  few  of  the  orders  received  by  the  Electrical 
Construction  Co.  of  I^ondon,  Ltd.,  during  the  last  month  :  Messis. 
Lamb  &  Bate,  Stratford,  3  h.  p.  motor;  Chas.  Allan,  Ingersoll,  2 
h.  p.  motor;  Mitchell  &  Co.,  Ingersoll,  3  h.  p.  motor;  Thos.  A. 
Cooley,  Peterborough,  1  h.  p.  motor;  G.  E.  Matthews,  Montreal, 
two  2  h.  p.  motors. 

The  I'^lcctrical  Construction  Co.,  Ltd.,  of  London,  recently  re- 
ceived the  following  orders  from  their  agents  in  Winnipeg  :  Two 
one  h.  p.  motors,  2  h.  p.  motor,  3  h.  p.  motor,  4  h.  p.  motor,  8  h. 
p.  motor,  30  light  dynamo.  Meswrs.  I loffinoister  Bros.,  V'ancou- 
ver,  B.  C,  have  placed  an  order  for  i  3  li.  p.  multipolar  mctor 
with  the  Electrical  Cotistriiclion  Co.  of  I-ondon  Ltil.  The  Geor- 
gian Bay  Navigation  Co.,  Collingwood,  have  |>laced  an  order  with 
the  same  company  for  the  supply  of  a  150  light  dynamo,  including 
the  complete  wiring  of  their  boat  Britannic. 
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QUESTIONS  AND  ANSWERS. 

A  Mom  real  correspondent  asks  :  "What  are  the  changes,  if 
anj  ,  necessary  in  the  connections  of  (a)  a  series,  (b)  a  shunt,  (c). 
a  compound  woimd  dynamo,  in  order  to  keep  the  polarity  of  the 
circuits  the  same,  when  the  dynamo  is  running  in  the  opposite 
direction  to  its  original  rotation  ? 

Answer  :  If  it  is  necessary  to  change  the  direction  of  rotation 
of  any  dynamo,  the  easiest  way  to  maintain  the  same  polarity  in 
the  circuit  is  to  reverse  the  terminals  of  the  circuit  at  the  termin- 
als of  the  dynamo.  This  would  apply  to  any  description  of 
dynamo. 


SPARKS. 

The  Herald  Publishing  Ccmipany,  Montreal,  have  purchased  a 
30  h.p.  250  volt  motor  from  the  Canadian  General  Electric 
Company. 

The  Canadian  General  Electric  Company  have  sold  the  Guelph 
Street  Railway  Company  one  of  their  standard  General  Electric 


1,200  two  motor  railway  equipments,  complete  with  two  k.  21 
controllers. 

The  Plessisville  Electric  Company,  of  Plessisville,  Ont.,  have 
recently  installed  a  1 20  k.  w.  single  phase  alternator  purchased  from 
the  Canadian  General  Electric  Company. 

The  Ottawa,  Brockville  and  New  York  Railway  Company  pro- 
pose, it  is  said,  transmitting  electric  power  to  the  town  of  Brock- 
ville. Messrs.  Geo.  E.  Kidd  and  James  Sirallon,  of  Ottawa,  are 
interested. 


Those  who  attend  the  Convention  of  the  Canadian 
Eleetrieal  Association  at  Kingston  on  the  last  three  days 
of  this  month  will  see.  In  the  best  and  most  comfortable 
manner  and  in  excellent  company,  the  beauties  01  the 
famous  Thousand  Islands 


OR  SALE — A  Five-Hundred  Allcmaiing  West  nghr-u  t  Uytaniu;  noc  tbou-iaod 
volls.    G.  Fensom,  Clie-ley,  Oni. 


Tie  Pl£ttes 

Keep  rails  in  Surface  Gauge  and  Line. 
Quadruples  Life  of  Ties. 


Pea.x*son  «j£Lcks 

Quickest  and  Best  Rerailing  Device  ■ 
for  Electric  Roads. 

Q.  &  C.  Track  Jacks. 
Q.  &  C.  Rail  Drills. 


Continuous  RsLil 
Joint 

Strongest  Joint  made. 


Automatic  Reel 


Bi?y£tnt  Rail  Sslw 

Saves  taking  rail  from  track,  saves  labor 
and  cost,  and  makes  a  job. 


I'nwinding  Ho^e  opens  X'.ihe.    Water  at 
nozzle  when  Hose  is  unreeled. 

Fr      O  A        r  ^7  Place  d  Armes  Hill 

,  L  UAIVItj  Manufacturer  MONTREAL 


PORTABLE 

MAIN  LINE 
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WAREHOUSE 
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The  electric  light  plant  at  Danville,  Que.,  was  recently  sold 
at  auction  to  Thomas  Crockett  for  $6,500. 

The  Paisley  Electric  Light  Company  have  purchased  a  1,200 
light  S.  K.  C.  generator  from  the  Royal  Electric  Company. 

The  Almonte  Electric  Light  Company  have  not  yet  been  suc- 
cessful in  securing  a  renewal  contract  for  street  lighting  in  the 
town  of  Almonte,  Ont. 

The  electric  light  plant  at  Revelstoke,  B.  C,  may  be  pur- 
chased by  the  corporation.  Col.  Tracey,  C.  E.,  of  V^ancouver, 
recently  valued  the  plant. 

The  Royal  Electric  Company,  of  Montreal,  have  been  given 
a  contract  for  20  years  for  street  and  commercial  lighting  wllhin 
the  corporation  of  St.  Laurent,  Que. 

The  Ballard  Electric  Co.,  Toronto,  have  recently  sent  out  a 
neatly  printed  catalogue  of  100  pages,  contaiiiing  numerous  illus- 
trations and  prices  of  electrical  supplies. 

Owing  to  some  disagreement,  the  town  of  Springhill,  N.  S.,  is 
reported  to  be  in  darkness,  but  the  authorities  are  making  an 
effort  to  install  a  new  electric  light  plant. 

The  town  council  of  Yarmouth,  N.  S.,  have  accepted  the  offer 
of  the  Yarmouth  Gas  Light  Company  to  light  the  streets  of  the 
town  for  one  year,  at  the  price  of  $3,500. 

The  Canadian  General  Electric  Company  have  just  completed 
the  installation  of  one  of  their  standard  60  kilowatt  single  phase 
alternators  for  the  Leamington  Electric  Light  Company. 

Th^e  Fensom  Elevator  Company  have  secured  the  contract  for 
the  erection  of  an  electric  elevator  to  bs  operated  in  connection 
with  the  rapid  handling  of  mail  matter  at  the  Union  Station, 
Toronto. 

The  Canadian  General  Electric  Company  have  recently  received 
an  order  fiom  the  Lake  Superior  Power  Company,  Sault  Ste.  Marie, 
for  a  400  h.p.  500  volt  direct  current  dynamo,  with  switch-board 
complete. 

The  Renfrew  Electric  Company,  of  Renfrew,  Ont.,  held  its 
first  semi-annual  meeting  recently,  and  after  only  six  months  of 
corporate  existence,  declared  a  dividend  on  the  basis  of  6  per 
cent,  per  annum. 

Tlie  Canadian  Electric  &  Water  Power  Co.,  Limited,  of  Perth, 
have  purchased  a  water  power  at  Glen  Tay,  three  miles  from 
Perth,  on  the  Tay  River,  where  they  intend  installing  an  electric 
plant  as  an  auxiliary  to  their  present  plant. 

The  Canadian  Manufacturer  has  recently  published  a  special 
number,  in  which  is  printed  in  detail  the  Canadian,  United  Slates, 
British  and  Newfoundland  customs  tariffs.  This  number  will  no 
doubt  be  found  very  useful  for  reference. 

Almonte,  Ont.,  town  council  voted  down  a  resolution  to  accept 
the  offer  of  the  Almonte  Electric  Company  for  a  ten  years'  con- 
tract for  street  lighting  until  midnight  at  $55  per  2,000  c.  p. 
lamp  per  annum.  It  is  likely  that  the  corporation  will  purchase  a 
municipal  plant. 

Mr.  J.  P.  Graves  has  submitted  a  proposition  to  acquire  the 
waterworks  and  electric  light  plants  at  Grand  Forks,  B.  C,  for 
25  years.  Mr.  Graves  offers  to  pay  the  corporation  $70,000  and 
to  expend  $30,000  in  im[)roving  the  plants.  He  has  also  sub- 
milted  a  proposition  for  the  construction  of  an  electric  railway. 

The  Canadian  Woollen  Mills  Company,  of  Carleton  Place,  Ont., 
have  just  purchased  from  the  Canadian  General  Electric  Company 
an  electric  plant  for  transmitting  power  and  light  to  their  various 
mills.  The  order  consists  of  one  100  h.p.  multipolar  500  volt 
generator,  one  75  h.p.  multipolar  500  volt  motor,  and  all  the 
necessary  switch-board  apparatus. 

The  American  Alkali  Company,  of  Saulte  Ste.  Marie,  Ont.,  have 
recently  put  into  operation  the  two  225  k.w.  200  volt  generators 
purchased  from  the  Canadian  General  Electric  Company.  These 
generators  are  direct  connected  to  water-wheels  operating  at  a 
speed  of  200  revolutions  per  minute.  The  process  used  by  the 
Alkali  Company  is  one  of  the  most  interesting  in  the  country. 

Mr.  J.  A.  Valois,  manager  of  the  Chambly  Electric  Company 
of  Montreal,  in  company  with  Mr.  J.  G.  Petit  Clair,  foreman  of 
the  same  company,  have  within  the  last  month  visited  New  York, 
Philadelphia  and  Chicago,  where  they  purchased  a  few  thousand 
dollars  worth  of  electric  light  and  electro  medical  apparatus.  It 
is  rumored  thai  their  company  have  a  large  contract  in  view. 

The  Canadian  General  Electric  Company  have  received  an  order 
from  the  Aylmer  Electric  Manufacturing  Company,  Ayltn^r,  Ont., 
for  one  of  their  standard  2,000  light  revolving  field  monocyclic 
alternators,  with  panels.    Tjiis  is  a  type  of  machine  which  will  be 


very  much  sought  after  in  the  future  where  it  is  desired  to  furnish 
electric  power  to  polyphase  motors  of  all  sizes  and  still  main- 
tain the  simplicity  of  single  phase  distribution  for  lighting. 

The  Rev.  Sisters  of  St.  Anne,  inaugurated  about  the  end  of 
July  their  new  incandescent  lighting  plant  installed  at  their  con- 
vent at  Lachine,  P.  Q.  The  plant  was  put  in  by  the  Chambly 
Electric  Company,  of  Montreal.  Mr.  J.  A.  Valois,  manager  of 
that  company,  at  first  signed  a  contract  for  the  installation  of  a 
few  lamps,  but  the  sisters  after  seeing  the  advantages  of  electric 
light  over  coal  oil  lamps,  decided  to  install  an  800  light  plant. 

It  is  said  that  a  company  is  being  formed  to  manufacture  in- 
candescent coal  oil  lamps  after  a  model  invented  by  Mr.  V.  L.  Em- 
erson, of  Ottawa.  The  incandescence  is  created  by  blowing  a 
thin  stream  of  coal  oil  in  a  spray  over  a  film  shaped  liked  the 
auer  light  burner.  The  result  is  said  to  be  a  light  of  much  higher 
brilliancy  than  an  ordinary  sixteen  c.  p.  electric  light,  while  the 
cost  is  claimed  to  be  but  one-tenth  of  a  cent  per  hour. 

The  city  council  of  St.  John,  N.  B.,  recently  invited  tenders  for 
electric  street  lighting.  The  Carleton  Electric  Light  &  Power 
Company  tendered  to  light  the  west  side  of  the  city  at  $105  per 
light  per  year.  The  St.  John  Railway  Company  offered  to  supply 
90  lights  for  the  Portland  side  at  $75  per  light  per  year,  and  to 
light  the  east  side  of  the  city  for  $85  per  light  per  year.  The 
Board  of  Public  Safety  have  recommended  that  the  council  accept 
the  tender  of  the  St.  John  Railway  Company. 

Mr.  Roderick  J.  Parke,  consulting  engineer,  of  Toronto,  has 
been  engaged  by  the  municipal  council  of  St.  Marys,  Oni.,  to 
ptepare  plans  and  specifications  for  the  reorganization  and  com- 
bination of  the  present  municipal  arc  lighting  plant  and  the  in- 
candescent lighting  plant  recently  acquired  by  the  corporation 
from  the  Reesor  Company.  A  new  power  station  will  be  erected 
and  .a  completely  new  engine  and  boiler  plant  will  be  purchased 
and  installed.    Work  will  be  commenced  as  soon  as  possible. 

The  construction  of  the  Crocker  improved  turbine  is  well  shown 
in  the  fourth  edition  of  the  Jenckes  Machine  Company's  water 
wheel  catalogue.  The  various  illustrations  pertaining  to  the 
Crocker  wheel  show  the  adaptability  of  the  Crocker  turbine  to 
varying  requirements  and  local  conditions.  The  tables  of  horse 
powers,  which  are  guaranteed  to  be  substantially  correct,  have 
been  extended  from  40  feet  to  100  feet  head.  The  figures  are  given 
for  any  wheel  from  15  to  55  inches.  There  are  also  other  valuable 
tables,  which  evidently  have  been  prepared  to  meet  the 
needs  of  the  practical  man  and  to  facilitate  the  calculations  and 
estimates  required  in  connection  with  water  wheel  work.  Dia- 
grams of  the  principal  methods  of  setting  have  also  been  -nserted. 

The  Niagara,  St.  Catharines,  &  Toronto  Railway  Company,  of 
St.  Catharines,  have  just  placed  and  order  with  the  Canadian 
General  Electric  Company  for  two  300  kilowatt  rotary  converters, 
together  with  switch-board  panels  and  high  potential  transformers 
of  the  oil  cooled  type  complete.  The  transformers  for  this 
installation  are  very  special  in  their  construction,  each  having  a 
primary  connection  for  2,200  volts,  1 1,000  volts,  22,000  volts,  with 
secondaries  of  375  volts.  Total  capacity  of  the  six  transformers 
will  be  800  horse-power.  The  railway  has  already  comnu*nced 
operations  in  a  temporary  way  until  such  tiitie  as  they  can  procure 
power,  and  from  the  business  being  done  there  can  be  no  doubt 
that  this  will  be  one  of  the  most  successful  electric  rail  ways  in 
Canada. 

A  wave  motor  is  being  built  at  Atl.intic  City  by  tlie  All.iutic 
Wave  Motor  &  Power  Company,  of  Philadelphia,  Iheobjoi  t,  of 
course,  being  to  utilize  the  rise  and  fall  of  the  sea  to  geneiale 
electric  power.  Henry  C.  Essington,  the  inventor  of  the  machine, 
describes  it  as  follows  :  "  A  ball  twelve  feel  in  diameter,  on  a 
revolving  shaft  with  two  yokes  of  solid  cast  steel  weighing  S50 
pounds  each,  attached  to  a  solid  rocker  arm  or  segment  weighing 
2.010  pounds,  with  a  tensile  strength  of  60,000  pounds  to  the 
square  inch.  The  whole  attached  to  a  twelve-fool  revolving  turn- 
table which  will  hold  the  machinery,  and  to  accommodate  itself, 
and  oscillates  in  accord  with  all  (he  changes  of  the  wind  or  cur- 
rent, the  rise  and  fall  of  the  tide,  waves  motion  and  swell  of  the 
ocean.  The  ball  in  riding  the  waves  will  be  submerged  two  feet, 
and  revolve  on  the  axle  or  shaft  continuously  from  the  incoming 
waves,  thereby  relieving  the  strain  from  the  machinery.  We 
obtain  direct  power  by  discharging  the  water  into  the  bottom  of 
the  receiver  from  the  pump  supplying  the  turbine  wheel  from  an 
outlet  which  is  placed  on  the  bottom  of  the  receiver.  This  receiver 
will  act  as  an  air  chamber  to  a  pump,  and  will  fill  the  other  i>art 
of  the  receiver  with  compressed  air,  which  .vill  force  the  water 
against  the  turbine. 
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The  Canadian  General  Electric  Company  are  just  completing 
the  installation  of  one  of  their  300  k.w.  monocyclic  alternators  for 
the  Winnipeg  Street  Railway  Company. 

The  members  of  the  Toronto  Railway  Electrical  and  Mechanical 
Benefit  Association  held  their  annual  excursion  to  St.  Catharines 
a  fortnight  ago.    About  500  persons  enjoyed  the  outing. 

The  Canadian  General  Electric  Company  are  supplying  the 
Tagona  Water  and  Light  Company  with  two  35  light  6-8 
ampere  arc  dynamos,  complete  with  lamp.  This  plant  is  to  be 
used  for  lighting  docks,  etc.,  al  Michipicoton. 

The  Volta  Electric  Storage  Company,  Limited,  of  Hamilton,  is 
installing  a  battery  switch-board  for  Mr.  W.  E.  H.  Massey,  at  his 
farm  at  East  Toronto.  This  switch-board  is  being  built  by  the 
Royal  Electric  Company. 

The  Central  Peat  Company,  Welland,  Ont.,  have  placed  an 
order  with  the  Electrical  Construcfion  Company,  of  London, 
Limited,  for  one  25  h.p.  multipolar  generator,  and  one  15  h.p., 
one  10  h.p.,  and  one  5  h.p.  multipolar  motors,  to  operate  their 
works  at  Wellard. 

The  Gait  Gas  Llglit  Company,  of  Gait,  Ont.,  have  ordered  from 


the  Royal  Electric  Company  a  100  k.w.  S.K.C.  generator,  with 
switch-board  and  exciter,  also  a  switch-board  for  their  present 
single  phase  alternator  and  one  for  their  arc  lighting  system. 

A  project  is  said  to  be  under  consideration  involving  the  con- 
struction of  an  electric  railway  from  Three  Rivers  10  Grand 
Mere,  Que. 

The  Electrical  Construction  Company,  of  London,  Limited,  are 
having  a  great  demand  for  machines  from  Winnipeg.  They  have 
received  a  further  order  from  the  Sluart-Arbuthnot  Machine 
Company  for  one  16  h.p.  mtiltipolar  motor,  one  15  h.p.  multipolar 
moter,  and  one  8  h.p.  bipolar  motor. 

Messrs.  R.  &  W.  Conroy, Ottawa,  Onl.,  are  installing  a  laige 
transmission  plant  at  Deschenes  Falls,  P.  O.,  for  the  purpose  of 
furnishing  electric  power  to  the  E.  B.  Eddy  Company  and  olliers. 
Their  electrical  equipment  consists  of  two  800  kilowatt  revolving 
field  three  phase  generators,  wound  for  a  potential  of  10,500  volls 
E.M.F.;  the  current  is  transmitted  a  distance  of  6  miles  to  Hull, 
where  it  is  transformed  to  a  potential  of  400  volis  ihroug^i  step- 
down  transformers  of  the  oil  cooled  type,  all  the  electrical  appar- 
atus being  furnished  by  the  Canadian  General  Electric  Com- 
pany. 


€ompoivniij 


Your  Boiler  is  the  Life  of  Your 
Establishment ;  therefore  Pro- 
tect it. 


in  1116  World 


We  are  occupyino-  our  new  Factory,  which  in  the  larg^est  Chemical  Plant  in  the  world  (Je\oteJ  exclusively  to 
the  manufacture  of  Water  Purifying  Chemicals.  Our  goods  not  only  keep  many  Boilers  clean,  but  in  a  safe  and 
reliable  condition. 

ARE  YOURS  AMONG  THEM?  If  not,  send  us  a  sample  of  your  Boiler  scale  for  analysis  and  we  will  m.-ike 
you  a  report  free  of  charge. 

D/VVID  SLEETft,  s.^°'^"S.,-e, 

PHONE  MAIN  1150.  Sole  Agent  for  Canada. 


MONTREAL 
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The  McLean  Publishing:  Company,  To- 
ronto, have  ordered  from  tlie  Electrical 
Construction  Company,  of  London,  Limited, 
one  slow  speed  press  motor  to  be  direct 
belted  to  printing  press. 

FOR  SALE 


One  Wheatstoiie  Bridge  Testing  Set,  with  ba  teries, 
manuiaciure  i  by  the  E.  S.  Greeley  Co.,  New  Yurk. 
Will  test  from  one  thousandth  part  .  f  an  ohm  to  one 
million  ohms.  The  instrument  is  practicall/  new. 
Price,  $82.00.    Apply  to 

CHAS.  JAMES, 
12-16  Mary  St.,  Hamilton,  Ont. 


The  New  System 

OF  EDUCATION 

Electrical 
Engineering 

Mechanical, steam  Civil 
and  Mining  Engineering; 
Architecture  ;  Drawing  ; 
Surveying ;  Chemistry  ; 
Shorthand  ;  Book-keeping 
and  English  Branches 
TAUCHT  BY  MAIL. 
Over  50  Courses. 
We  hftvp  helped  thonHands  to  better  positions 
and  salaries.    Send  for  free  rirrulars,  Htating 
the  subject  in  which  you  ar,'  interested. 
THE  INTKKNATIORAL  tOKKEMI'DNKKfSCE  SCHOOLS, 
Box  1004,  8eranti>ii,  Pr. 


An'  it's  P.ELTs,  BELTS,  BELTS.— R.  Kiim-ing. 

F.  E.  DIXON  <fe  CO. 

Oa.k  Tanned 


Leather 


M  Belting 


The  Strongrest,  Heaviest,  and  Best  Belting  in  the  Dominion 

AGENTS  FOR    ^  ^^^^^^  ^  3Q  ^elling(on  Street  East,  TORONTO,  ONT. 


LONDON     -  ENGLAND 

EST.\BLISHED  I775. 


Send  for  Price  Lists  and  Discounts. 


Crocker  Improved  Turbine 

In  Horizontal  Setting,  with  Quarter  Turn  Elbow. 


-0  9^ 


Where  the  nature  of 
tho  location  will  per- 
mit its  use  this  type 
has  many  advantages. 
It  is  very  suitable  for 
direct  connection  to 
dynamos,  and  many 
are  in  operation  in 
this  class  of  service. 


Notice  how  complete  and  compact  this  arrangement  is,  and  how  ea.sily  it 
may  ho  installed.  Can  you  use  anything  of  thi.s  kind  ?  Your  inciuirios  will 
receive  prompt  attention. 

Water  Powsrs  examined  and  Reports  made. 
Estimates  submitted  for  Complete  Equipments. 


The  JENCKES  MACHINE  CO., 

Lansdowne  St.,  Sherbrooke,  Que. 


26  4  28  AoEiAiDE  St  w 


VICTOR^ 
TURBINES 


OPfRATINC  DYNAMOS 

That  there  are  more  Victor 
Turbines  in  use  supplying 
power  for  electric  generators 
than  any  other,  is  due  to  the 
many  points  of  superiority 
possessed  by  this  Turbine. 


FEATURES  WORTH  R[mehb[ring 

Hiqh  Speed,  Close  Hetjulation, 
Great  C  ipacity.  High  Efficien- 
cy,   Perfect    Cylindei  Gate, 
Uteady  Motion. 
RECENT  PLANTS  INSTALLED: 

L;u  hinc  R.ipiils  1 1  ydr.iulii' &  Land 
Co.,  Montreal,  One.,  u.ooo  li.p. ; 
t'liamblj'  Manufacturing'  Co.,  Mon- 
Ireal,  Que.,  20,000  li.p.;  WosI 
Koolonay  '\>wer  &  Lijflil  Co.,  Ross- 
land,  H.C.,  3,000  li.p.;  Doltji'villc 
Electric  I-igHt  &  Power  Co.,  nolge- 
villc,  N.V.;  Honk  Falls  Power  Co., 
ICIlenvillc,  N.V.;  Hudson  River 
Power  Transmission  Co.,  Meclian- 
icsvillc,  N.  Y.;  Quebec  Railway, 
l.iglU  &  Power  Co.,  Quebec,  4,000 
li.p.;  The  Ottawa  Electric  Co., 
Ottawa,  Ont.,  2,000  li.p. 

toKun:si'ONnKNC'ic  soi.icrn;n 


Stilwell-Bierce  & 


78  Lehman  Street, 
DAYTON,  OHIO,  U. 


S,  A. 


I 

I 
I 
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The  electric  light  plant  at  Farnham,  Que.,  will  be  sold  by  the 
sheriff. 

Incorporation  has  been  granted  to  the  Renfrew  Power  Com- 
pany, Limited,  with  a  capital  of  $50,000. 

The  McLachlan  Electric  &  Gasoline  Motor  Company  have  re- 
moved to  new  premises  at  115  Bay  street,  Toronto. 

Th»  premises  of  McDonald  Bros.,  electrical  contractors,  Win- 
nipeg, Man.,  were  recently  damaged  by  fire  to  the  extent  of 
$5,000. 

The  Leamington  Electric  Light  Company  have  just  put  in  anew 
1,500  light  dynamo,  furnished  by  the  Canadian  General  Electric 
Company. 

A  company  has  been  formed  at  Ottawa  for  the  manufacture  of 
automobiles.  Messrs.  John  Sutherland  and  J.  Carling  Kelly  are 
the  promoters. 

W.  H.  Meldrum,  of  Peterboro,  has  just  recently  installed  a  20 
h.p.  three  phase  induction  motor  purchased  from  the  Canadian 
General  E'ectric  Company. 

Wm.  Clark,  a  lineman  in  the  employ  of  the  Winnipeg  Street 
Railway  Company,  recently  came  in  contact  with  a  live  wire  and 
was  electrocuted. 

The  Canadian  General  Electric  Company  have  recently 
installed  one  of  their  standard  120  k.w.  single  phase  alternators 
for  the  Chesley  Electric  Light  Company. 

The  ratepayers  of  Cannington,  Ont.,  have  voted  against  the 
purchase  of  the  Dobson  electric  light  plant  which  it  was  proposed 
to  operate  as  a  municipal  concern. 

The  Shawinigan  Water  &  Power  Company,  of  Montreal,  have 
purchased  a  75  k.w.  multipolar  125  volt  generator  from  the 
Canadian  General  Electric  Company. 

The  Montreal  Automobile  Company  have  made  application  for 
a  Dominion  charter,  with  a  capitalization  of  $250,000.  Messrs. 
Emile  Lepage  and  J.  W.  Faucher  are  interested. 

The  Canadian  General  Electric  Company  are  installing  one  of 
their  standard  150  kilowatt  three  phase  revolving  field  alternators 
for  the  Hanover  Electric  Light  Company.    The  order  covers  the 


furnishing  of  several  induction  motors  and  a  complete  installation 
of  series  alternating  arc  lamps,  with  constant  current  automatic 
regulating  transformer. 

The  council  of  Newmarket,  Ont.,  are  in  favor  of  sf>end#ng 
about  $10,000  to  increase  the  electric  light  and  water  works 
plants,  and  the  ratepayers  will  be  asked  to  sanction  the  outlay. 

The  Hamilton  Motor  Company,  of  Peterborough,  Ont.,  has 
been  incorporated,  to  manufacture  electric  and  gasoline  motors. 
The  directors  include  T.  A.  Colley,  W.  J.  Hamilton  and  J.  W. 
Bennett. 

The  ratepayers  of  Dartmouth,  N.  S.,  recently  rejected  a  re- 
commendation of  the  town  council  that  the  plant  and  franchise  of 
the  Dartmouth  Electric  Light  Company  be  purchased  for  the  sum 
of  $25,000. 

A  company  has  been  formed,  known  as  the  Gasoline  En- 
gine Company  of  Toronto  Junction,  to  manufacture  gasoline  en- 
gines. Recently  authority  was  obtained  to  increase  the 
capital  stock  to  $50,000. 

The  ratepayers  of  Bracebridge,  Ont.,  are  evidently  progressive, 
as  by  a  vote  of  75  to  5  they  expressed  themselves  in  favor  of 
raising  the  sum  of  $17,000  for  the  purpose  of  extending  and  im- 
proving the  electric  light  plant. 

The  Richelieu  &  Ontario  Navigation  Company  have  equipped 
two  of  their  new  boats  with  30  kilowatt  direct  current  generators 
direct  driven  by  "Ide.1l"  engines,  all  of  which  were  purchased 
by  the  Canadian  General  Electric  Company. 

The  corporation  at  Hespeler,  Ont.,  have  purchased  the  electric 
light  plant  of  J.  S.  Shantz  for  the  sum  of  $2,800,  which  does  not 
include  the  boiler  and  engine.  The  town  will  install  an  incan- 
descent system  in  connection  with  the  present  arc  plant. 

The  Canadia  General  Eleclric  Company  are  supplying  Mr.  J.  A. 
Williams,  of  Dawsoi)  Cily,  Alaska,  with  a  complete  eleclric  plant, 
consisting  of  one  standard  200  k.w.  revolving  filed  three  phase 
alternator,  on  50  h.p.  and  one  10  h.p.  induction  motor,  together 
with  all  transformers  and  electrical  supplies  required.  This  plant 
will  be  in  operation  very  shortly  and  the  indications  are  that  Mr. 
Williams'  enterprise  will  he  a  verv  successful  one. 


METERS 

.  .  .  MANUFACTURED  BY  THE  .  .  . 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmeters  manufactured  by  the  Siemens  &  Halske 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  haue  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  never  until  to-day  accomplished. 

CANADIAN  AncMTQ 

MUNDERLOH  &  GO.  -  MONTREAL 

Write  for  Catalogue  and  Discounts. 


August,  1900 


CflNfiDIfll^i    ELtECTRlCflLi  flEWS 


V. 


I  Canadian  General  Electric  Company 


I  THE  LARGEST  MANUFACTURERS 


i 


ELECTRICAL  APPARATUS 


UNDER  THE  BRITISH  FLAG 


I        We  have  installed  more 
I        Electpieal  Machinery  in 
the  Dominion  of  Canada 
than  all  other  companies 
s  combined 

i 


Write  us  for  culvicc  and  information  when  considering"  an 


^5 


Electrical  Installation. 


HKANill  01  111  [^S  :  IlKAH  OFKIfK  : 

roNTR'AUQu..  14-16  King  St.  E.,  TORONTO 

WINNII'ia;,  MAN. 

ROSSLAND,  B.  C.  FACTORIES  : 

vANcouvKR,  B.C.  PETE R BOROUGM,  ONT. 
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An  electric  railway  may  be  built  between  Brighton  and  Have- 
lock,  Ont. 

The  Guelph  Street  Railway  carried  25,000  more  passengers 
during  the  last  fiscal  year  than  in  the  preceding  one. 

The  Hamilton,  Grimsby  &  Beamsville  Railway  Company  has 
made  a  proposition  to  build  a  spur  line  from  Grimsby  to  the 
G.  T.  R.  line.  This  would  be  of  great  benefit  to  the  fruit  growers 
in  the  vicinity. 

The  Ottawa  Electric  Railway  Company  have  placed  an  order 
with  the  Ottawa  Car  Works  for  eight  new  cars.  The  Niagara, 
Si.  Catharines  &  Toronto  Railwaj'  Company  have  placed  an  order 
with  the  same  firm  for  four  15-bench  open  cars. 

The  Massey-Harris  Company  have  just  placed  an  order  with 
the  Canadian  General  Electric  Company  for  one  of  their  standard 
75  kilowatt  direct  driven  direct  current  generators.  This  is  to  be 
u>ed  for  furnishing  light  and  power  in  their  Brantford  works. 

The  Cataract  Power  Compony  have  submitted  a  new  proposi- 
tion to  the  civic  authorities  of  Hamilton  in  connection  with  the 
construction  of  an  electric  railway  to  Gait  and  Guelph.  With 
the  connections  proposed  it  is  claimed  that  the  city  would  be 
brought  into  touch  with  100,000  persons  through  an  houi  ly  service. 


The  Sr.  Thomas  Street  Railwaj-  Company  have  been  operating 
the  road  at  a  loss  of  $6,177.02  for  the  past  two  ycrs.  It  is 
probable  that  the  road  will  be  handed  over  to  the  mortgagees. 

The  R.  Forbes  Co.,  of  Hespeler,  Ont.,  have  in  the  remodelling 
of  their  mills  decided  to  use  electric  power  throughout,  for  driving 
the  different  lines  of  shafting.  For  this  purpose  they  have  placed 
and  order  with  the  Canadian  General  Electric  Company  for 
one  of  their  standard  ?oo  kilowatt  revolving  field  three  phase 
alternators,  together  with  generator  and  feeder  panels  and  a  full 
complement  of  three  phase  induction  motors. 

ELECTRICAL  REPAIRS 

In  ihf  large  and  well  equipped  factories  where  the  manufacture  of  clearicaJ 
apparatus  is  carried  out  under  ihe  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  t  >  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  w  ork,  as  it  is  almost  impossible  to  dt 
it  with  dispatch  and  at  a  reasonable  price.    Knowirir  the  abo\e  to      a  fact. 

MESSRS.  FRED.  THOMSON  &  CO. 

774  CFaig  Street,  MONTREAL.  P.Q. 

have  arranged  their  works  for  repair  work  only     Thev  l^ccp  art  II 
makes  of  dynamos  in  sicck,  which  ihey  loan  while  repairs  are  ir 
factory  is  so  arranged  that  they  can  run  night  and  da\ .  nnH  w^r* 
the  shortest  possible  tin  e.  Telephone  Main  314^. 


SADLER  Sc  HA  WORTH 


Manufacturers  of 


OAK-TANNED  LEATHER  BELTING 


MONTREAL,  and  TORONTO 


Orders  addressed  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  that  order  is  received. 


BELTS  MADE  3PECILALY  FOR  ELECTRIC  POWER  USE, 


The  Smoke  Nuisance  and  Big  Fuel  Bills 


CAN  BE  GOT  RID  OF  BY  USING 

1  HWi  Mil  ii[  mm 


1 


HE  Mo^t  perfect  Fuel  Econoniiicr  and  Smoke 
Consumer  in  the  World.  Endorsed  by  ihe 
best  master  mechanics,  eng^incers  and  coal 
users  in  the  country.  Every  machine  put  on  with 
a  gftiarantee  to  consume  95°,.  of  smoke  and  a 
saving  of  from  10  to  20%  in  fuel.  Can  be  used  00 
any  furnace.  Patent  rig^hls  for  sale  for  \ova 
Scotia,  Newfoundland,  and  a  number  of  the 
States  of  the  Cnion. 

For  further  particulars  apply  to  .  .  . 


THE  JUBILEE 

WATCH 


GRATE  BAR  CO.,  TORONTO,  ONT. 

FOOT   OF  WEST  MARKET  STREET 

THIS   SF»ACE   NEXT  IVIONTH 
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Some  Types  of 

MANHATTAN 

Alternating  Current  Arc  Lamps 


You  are  invited  to  inves- 
tigate our  A.  C.  Series  En- 
closed Arc  System. 


fi[llCW[  Ci 


Style  No.  200. 
U.  B.  Trim.  Brass. 


to  provide  for  any  percentage 
of  circuit. 


Stvlk  Xo.  202. 
Rffleclor.  Briiss. 


Stylic  No.  252. 
I).  B.  Trim.  Iron. 


At  6.6  amp.  72 
arc  =  430  watts. 

Total  loss  in  lamp  =5 
watts. 

\\^]  ciency 

=  99%- 

Power  factor 
complete  cir- 
cuit of  Lamps 
and  Reo'ulat- 


or 


89. 


Style  No.  10.S5. 
C.  G.  Trim.  IrDii. 


fflanliattan  General  Construction  Co. 


Head  Office:  NEWARK,  N.J. 


Canadian  Office:  Temple  BIdg.,  TORONTO,  CAN. 
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FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BL.OCKS 

AND  GROSS-«RMS. 


WKITE  FOR  PARTICULARS. 


ELECTRIC  REPAIR  &  CONTRACTING  CO. 

Rewind  these  and  all  other  systems. 
Write  for  prices  .... 


GEORGE  E.  MATTHEWS,  Manager, 
617-619  Lag-auehetiere  St.  -  MONTREAL 


IMPERIAL  PORCELAIN 
HIGH  POTENTIAL 


INSULATORS    IMP  RIAL  PORCELAIN 

Manufactured  by  Imperial  Porcelain  Works. 

These  Insulators  have  been  adopted  exclusively  hv  such  important  Canadian 
Transmission  of  Power  Lines  as  :  WeSt  Kootenay  POWer  &  Light  CO..  Bonning- 

ton  Falls  to  Rossland  ;  Cataract  Power  Co..  of  Hamilton."  DeCew  Falls  to 
Hamilton  ;  Chambly  Manufacturing  Co.,  Chambly  to  Montreal :  Light.  Heat 
&  Power  Co.,  of  Lindsay.  Fenelon  Falls  to  Lindsay  :  Town  of  Orillia,  Ragged 
Rapids  to  Orillia,  and  many  others  in  Canada.  United  States,  Mexico  and 
Australia. 


Address  all 
Correspondence 

tO-^^^H 


General  Agent,  7  Arch  Street.  BOSTON.  U.S.A. 


Manufacturers  will  find  it  to  their  advantage  to  use  the  columns  of  Thk  Elkctrical  Nkws  in  making  annountemeni  ~ 

FAR  SEEING 

People  are  those  who  look  ahead — Those  who  look  into  the  future,  in  buying 
a  steam  plant  the  first  cost  is  not  the  whole  cost.  Far  seeinij  manufacturers  look  into  the  cost 
of  runnins^^  and  maintaining  the  plant. 

THE  WHEELOGK  and  IDEAL  ENGINES 

are  noted  for  Economy,  ease  in  operation,  and  regular  speed- 
Send  foi:*  Ca:.t£tlo^  a,t  once. 

The  GOLDIE  &  McCULLOCH  CO.,  Lmited 

GALT,  ONX. 


WE  ALSO  MAKE  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PI  MPS,  WATER  WHEELS,  KLOl  R  MILL  MACHINERY.  OAT- 
MEAL MILL  MACHINERY,  OATMEAL  STEAM  KILNS,  WOOD-WORKING  MACHINERY.  IRON  PI  LLEYS,  WiV>D  RIM  SPLIT 
PULLEYS,  SHAFTING,  HANGERS,  i;KAKING,  FUlCTlON   CIlTlII    PlIM-YS.   l-TC. .   SAFES,   VVtlTS  ASP  VAIIT  IXX^RS. 


Scientific  American,  Oct.  14,  1899. 

The  Automobile  Magazine 
has  at  last  come  to  hand  and  is 
the  most  thoroughly  satisfactory 
periodical  which  we  have  seen 
in  any  language  on  the  subject. 
It  is  of  regular  magazine  size  and 
has  1 1 1  pages.  The  quality  of  the 
articles  is  very  high  and  the  il- 
lustrations aie  of  the  best.  Every- 
one who  is  at  all  interested  in  the 
automobile  will  find  something  in 
the  new  magazine  which  will  in- 
terest him.  Even  the  social  side  is 
far  from  being  neglected,  as  there 
is  an  article  on  the  recent  floral 
parade  at  Newport  and  on  the 
Automobile  Club  of  France.  The 
Automobile  Index,  whidi  occupies 
some  nine  pages,  is  exactlj'  vvh.il 
has  been  needed.  On  the  whole 
the  magazine  is  a  most  satisfac- 
tory one. 


SUBSCRIBE  TO 


I 


31  State  Street, 

NEW  YORK. 

$3.00  ft  Vim. 


N.  Y.  Evening  Po$t,  Oct.  9  1899 
The  new  ilUislrated  .Al  t\>mo- 
BiLK  Magazine  (New  York  :  V.'. 
S.  Industrial  I''ublishinji  Cv>. )  has 
a  very  attractive api^earanoe.aruJ 
is  so  varied  in  content*.,  wilhi-nit 
undue  jvidding,  that  one  wonders 
how  the  editor  can  fill  his  papes. 
hereafter.  Still,  the  list  i->n  pajre 
loi  shows  that  there  is  a  consider- 
able "  foreign  automobile  press;' 
.•\nd  what  foreigners  can  do  in  Ihe 
wav  of  furnishing  "  ov>py  '  to  the 
printer,  .\mericans  can.  The  <»»>- 
oiety  feature  of  the  new  vehicle  is 
brought  to  the  front  with  news 
from  the  New|V<rt  festival  -  Ihc 
driver,  by  the  way.  not  alwav-^ 
sitting  on  Ihe  lefi.  There  are 
comj^etent  -seeming  K'H-ik  reviews, 
and  some  concessionsare  made  to 
the  general  reader  in  comicalities 
of  (X'ncil  and  \erse.  The  maga- 
7'iie  seems  free  from  bias. 
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JOHN  STARR,  SON  &  GO.,  Limited. 

H«LlFflX,  N.S. 

Agent  for  Ontario  and  Quebec  : 
JOHN  FORHAN,  -  MONTREAL 


Please  mention  the  Electrical  News 
when  corresponding  with  advertisers. 


ESTABLISHED  1849. 
Charl.es  F.  Clark,  Jared  Chittenden, 

President.  Treasurer 

Capital  and  Surplus,  $1,500,000. 
Offices  Throughout  the  Civilized  World 
Executive  Offices  ; 
Nos.  346  and  348  Broadway,  New  York  Citv,  U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infer- 
mation  that  reflects  the  financial  condition  and  the  con 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
«rifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  us  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Correspondence  invited. 

THE  BR  D  STREET  OMPANY. 
Toronto' Office :  Cor.  Melinda  and  Jordan  Streets. 
Hamilton  Office  :  No.  39  James  Street  South. 
London  Office  :  No.  365  Richmond  Street. 
Winnipeg  Office  :  No.  398  Main  Street. 
Vancouver  Office :  Cor.  Hastings  and  Hamilton  Streets. 
Victoria  Office  :  Board  of  Trade  Building. 

Thos.  C-  Irving,  Gen.  Mgr.  Western  Canada, 
Toronto,  Ont 


FINE 

BANK.OFFICE: 


OOUBT  HOUSE  &  iC""'"'^=fr?ffSt^» 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium  for  advertise- 
ments for  'Tenders.' 


[CANADIAN  CONTRACT  RECORDi 

TORONTO.  S 


If  you  want  to 


ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MORTRBAL  and  TOROITTO 

Circulates  in  Every  Province. 


MAKERS  OF 


The  Packard  Electric  Co.,  Limited 

Lamps  and 

Transformers 

All  Electrical  Supplies  Furnislied 
Promptly  at  Lowest  Market  Prices. 

SOLE  AGENTS  FOR  SCHEEFER  RECORDING  WATT  METERS 

^^^^^^^  ST.  CATHARINES,  ONT. 

WESTON  mmi  INSliNI  60. 

7/4-/20  Waiiam  Street,  NEWARK,  N.J.,  U.S.A. 

Berlin:  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London :  Elliott  Bros.,  No.  loi  St.  Martin's  Lane. 

\^ESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-       Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.         ofe-xtreme  accuracy  and  lowest  consumption  of  energy. 


JUST  PUBLISHED 


THE 

Gf\Nf\Dlf\N 
Hf\ND-BOOK 

OF 
f\ND 

BLBGTRICITY 

By 

William 
Thompson 


® 


170  Pages 
Dlustrated 


In  Strong  Cloth  Binding 

Send  for  Table  of  Contents. 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO      -  CANADA 
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TELEPHONES 


SwitcD-BoarOs  and  flnnonclaiors    ^  ,,,  3: 

FIRE  ALARM  APPARATUS  and  \  montr&«L 

TELEGRAPH  INSTRUMENTS  tc:c,..o,n— 


James  St, 


E.  J.  BROWN 

ELECTRICAL 

REPAIRING 

Transformers,  Motors  and  Dynamos 
a  Specialty. 

72  Colborne  St.   -  BRANTFORD 


C^n^incering  Gontract  Company 

Mam  Office  :  Can»rii«n  Offic*  : 

Empire  Building,  71  Broadway,  NEW  YORK  Temple  Building,  TORONTO,  ONT. 

HENRY  F.  DUCK,  Manager  for  Canada. 

BRIDGE  SUB-STRUCTURES,  WATER  POWER  DAMS,  CANAL  WORK 

and  CAISSON  FOUNDATIONS  a  Specialty 


ELECTRICAL  SUPPLIES 


Induction  Alternators  (Xo  Moving  Wires)  Transformers 
Watt  Meters,  Lamp  and  Ampere  Hour  Meters 
Wiring  Supplies,  Etc.,  Etc. 

MUNDERLOH  &  CO. 


61  St.  Sulpice  Street 


IVIONXRE  AL 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"  EXTRA"  brand. 

THE  J.  G.  McLaren  belting  co. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


Please  mention  the  Canadian  Electrical  News  when  corresponding  with  advertisers. 


The  ELECTRICAL  CONSTRUCTION  COMPANY  of  London.  Limited 

ONDON         -  CANADA 

"Perfection"  Type  Engine  Generator 


Manufactured  in  any  siie,  or  voltage  with  any  ftAodard  fEfiiit 

Direct  Connected  nVN  A  line  'or  Isolated  Li  jhOBg  j,  SlowSpe^d.  11  (IT HQ C 
and  Belted  .  .  •  UlilARIUO  Plants  a  Specialty.        T     atsb  Eficirn.  v  MUiUnO 

Switches,  Switchboards  and  Commutators  Always  in  Stock. 

Spare  Amialiires  ;  .Arnial ores  rewound — anj  iviv. 

Repairs  to  Any  System  on  Short  Notice. 
Office  and  Factory:  90  Yoi?l<  Sti?eet,  London 

AGENCIES:    Winnipeg,  Vancouver.  Halifax, 

Toronto,  Montreal.  KInireton. 


This  Number  of  the  ELECTRICAL  NEWS  contains  a  complete  report  of  the 
Tenth  Convention  of  the  Canadian  Electrical  Association. 
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NGINEERINGI 


I 


OLD  SERIES,  VOL.  XV  —No.  8. 
NEW  SERIES,  VOL.  X.— No.  9. 
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PRICE  ID  CENTS 
$i.oo  Per  Year. 


THE  UNITED  ELECTRIC  CO.,  Limited 


•  SU'CCESSOR.S  TO 


W.  A.  Johnson  Electric  Co'y.  Toronto  Electric  Motor  Co.,  Limited.  Thompson  Electric  Co. 

We  manufacture  a  complete  line  of  Electric  Light  and  Power  Apparatus    We  are 

prepared  to  contract  for  complete  installation 
Head  Office- 


134  King  St.,  W. 


TORONTO,  ONT. 


S.K.C;'  TRANSFORmERS 


FOR 

LIGMT 

AND 

POWER 


FOR 


MIGM 
VOLTAGE 


AND 


LOU/ 
VOLTAGE 


135  K.W.  High  Potential  Oil-Insulated  Transformer. 


MONTREAL. 
HALIFAX 


TORONTO 
VANCOUVER 
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ROBERT  A.  ROSS,  RE. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E._ 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Plans,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 


CONSULTING 

ELECTRICAL 

ENGINEER 

Valuating.    Testing.  Reconstructingf. 

127  Kino  St.  t.,  HflffllLTON,  ONT. 

RODERICK  J.  PARKE 

A.  M.  American  Institute  E.  E. 

CONSULTING  ENGINEER 

Design  and  Superintendence  of  : — Electric  Railroads, 
Steam  and  Hydraulic  Plants,  Long  Distance  Power 
Transmissions,  Municipal  Electric  Lighting  Systems, 
Welding  and  Electrolytic  Processes. 

Estimates     Valuations  Tests 
Reports  for  Financial  Institutions 
409-410  Temple  Building,  TORONTO,  CANADA 
Long  Distance  Telephone  8047. 

W.  T.  Steward 

ELECTRICAL  ENGINEER 

Arbitrator,  Consulting  Electrical  Engineer. 
Complete  Specifications  and  Plans  for  Elec- 
tric Light,  Street  Railway  and  Power  In- 
stallations. .  .  Inspection,  etc.  Positively 
independent  of  any  Electric  Light  Manufac- 
turer. 

510  McKinnon  Building      -      TORONTO,  ONT. 

Telephone  8441. 

C.  E.  SHEDRICK 

Manufacturer  of—         SHERCROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  anada. 

Patronize  Home  Industries. 
•SI  All  1  ask  is  a  trial  fe- 


The  FIRSTBROOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

8IDE-BL.OCKS 

AND  GROSS-flKMS. 


WRITE  FOR  PARTICULARS. 


F.  N.  Phillips,  President. 

ni 


Geo.  H.  Olney  2nd,  Secreiary-TreaMirer. 


Hi  F.  PUIS 


(I-,I3Vi:iTE]D) 

MONTRE>f\U  Gf\Nf\Df\ 


[D  mm  iiR[ 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

y  mil  m  mm  m\ 

Americanite.  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watsox,  Agent,  26  Cortlandt  Street, 
Chicago  Store  :    F.  E.  DONOHOE,  Agent,  241  Madison  Street. 


Manufacturers  will  find  it  to  their  advantage  to  use  the  columns  of  the 
Electrical  Xews  in  making  announcements. 


This  Boiler  is  built  with  sheet  steel  case  or  for  brick  casing  as  desired. 

It  is  internall)-  fired,  has  perfect  water  circulation,  is  a  quick  steamer  and  gives 
the  highest  economy. 

Two  settling  chambers  are  provided  for  catching  deposits  of  scale  and  every 
part  is  accessible  for  cleaning.  ' 

ROBB  ENGINEERING  CO..  biniif  d  AMHERST.  N.  S. 


\  RUBBER  INSULATED  WIRES  AND  GABLES 

!j 

h  OF  EVERY  DESCRIPTION  FOR 

P  ... 

j          Telephone,  Telegraph,  and  Electric  Lighting  Purposes. 
\    I 

I  Ji^  WIRE  AND  CABLE  COAIPAXY  \ 

\  MONTREAL  { 

!}    |! 
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me  LarQ6si) 
In  1116  world 


Your  Boiler  is  the  Life  of  Your 
Establishment ;  therefore  Pro- 
tect it. 


We  are  occupying  our  new  Factory,  which  is  the  largest  Chemical  Plant  in  the  world  devoted  exclusively  to  the 
manufacture  ot  Water  Purifying  Chemicals.  Our  goods  not  only  keep  many  Boilers  clean,  but  in  a  safe  and 
reliable  condition. 

ARE  YOURS  AMONG  THEM  ?  If  not,  Send  us  a  sample  of  your  Boiler  Scale  for  analysis  and  we  will  make 
you  a  report  free  of  charge. 


DflfViD  SLEETHr, 


13  St.  John  Street 


MONTREAL. 


PHONE  MAIN  1 150. 


Sole  Agent  for  Canada. 
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^  XllG  IH'COPmick  more  power  from  a  given  quantity  of  water  than 

^  any  ot  e 

^  OUR  WHEEL  GIVES  MORE  THAN  DOUBLE  THE  LOWER  OF  MOST  WHEELS  1)1-    I  HE  SAME  DIAMETER,  BY  REASON  OF  WHICH  THE  COST  IS  LESS  PER  HORSE  POWER. 

^  These  statements  are  based  on  tests  made  m  the  Holyoke  Testing  Flume,  where  the  M'Cormick 

❖  Turbine  recorded  over  80  per  cent,  of  efficiency — some  of  the  larger  sizes  over  85  per  cent. 


THE  M'CORMIOK  TURBINE 


MANUFACTURED  BY- 


I  S.  MORGAN  SMITH  CO.,  York,  Pa„  U.S.A. 

❖  Note. — There  is  no  water-power  plant,  unless  under  very  high  head,  whose  power  cannot  be  increased  with  the  same 
O  quantity  of  water  by  using  McCORMICK  TURBINES. 


II  IT  IS  ■ 

Shows  at  a  glance  the  total  output  of 
the  Station. 

A  Record  to  keep  on  file. 

A  cheque  on  the  Switchboard  Attendant. 

As  one  well-known   Manager  put  it  : 

"No  Station  Can  Afford  to  be  Without  One." 

FOR  PARTICULA'RS  ADDRESS  ^^^^ 

THE  MARTIN  AUTOMATIC  RECORDER  &  REGISTER  CO. 

CHS.  JAMES,  Manager.  AGENTS  WANTED  12-I4-I6  Mafu  St..  HAMILTON,  GftN 


tir  :  

Now  Is  the  Time 

To  prepare  for  Lighting  during  the  coming 
Winter.  Please  examine  our  System  and  you  will 
be  convinced  of  its  value. 

Jtjt^jt  SEND  FOR  CATALOGUE  jtjtjtjt 


Volta  Electric  Storage  Co* 

HAMILTON,  CANADA.  Limited 


Please  mention  the  Electricai,  News  when  corresponding  with  advertisers. 


Trauelling  Cranes 

Kli-rtricor  Ifanil  l''jwtr. 

Brown  and  High 

Speed  Engines 

Boilers 

Rogers  Patent  S/iabing 
and  Dumping  Grates 
Gas  Engines 
Pumps  and  Pumping 

Macliinery 
Impulse  Water  Wheels 

.  .  .  THE  .  .  . 

iimm  mm\  co, 


LIMITED 


SI.  E  • 

Western  Office:  435  Ross  Ave,  Winnipc4. 
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PERSONAL. 

Mr.  J.  H.  Walker,  of  Kincardine,  has  been  appointed  engineer 
at  the  pumping  station  at  Berlin,  Ont. 

Tenders  are  invited  up  to  September  loth  for  lighting  the 
streets  of  Millbrook,  Ont.,  with  incandescent  or  arc  lamps.  Par- 
ticulars may  be  obtained  from  Mr.  Turner,  village  clerk. 

Mr.  W.  D.  V.  Earl,  local  manager  of  the  Bell  Telephone  Com- 
pany at  Brockville,  Ont.,  was  recently  married  to  Miss  Moody, 
of  Terrebonne,  Quebec. 

Mr.  J.  W.  Marr,  late  chief  engineer  for  the  Metropolitan  Rail- 
way Company,  has  been  engaged  as  traveller  for  the  Steam 
Specialty  Compan}4,  of  Toronto. 

It  is  said  that  Mr.  Wilfrid  Phillips,   manager  of  the  Niagara 
Falls  Park  and  River  Railway,  has  been  offered  the  managemen  1 
of  the  Winnipeg  street  railway  system,  and  that  he  is  likely  to 
accept  it. 

Mr.  W.  G.  Eddington,  of  Toronto,  has  been  appointed  super- 
intendent of  the  electric  light  plant  owned  by  the  town  of  Weston, 
Ont.  This  plant  is  meeting  with  considerable  success,  and  a 
large  number  of  houses  and  street  lights  have  been  installed. 
The  News  wishes  Mr.  Eddington  success  in  his  new  position. 

In  our  September  issue  it  was  stated  that  Mr.  R.  R.  Wiley, 
E,E.,  had  recently  joined  the  staff  of  the  Packard  Electric  Co., 
of  St.  Catharines,  as  meter  expert.  By  a  typograpical  error  in 
the  item,  it  appeared  that  Mr.  Duncan,  of  the  Siemens-Halske 
Company,  was  also  associated  with  the  Packard  Company.  The 
statement  intended  to  have  been  made  was  that  Mr.  Wiley  ha<J 
been  associated  with  Mr.  Scheeffer,  of  the  Diamond  Meter  Com- 
pany, and  Mr.  Duncan,  the  well  known  meter  inventor  now 
attached  to  the  staff  of  the  Siemens-Halske  Company.  Mr. 
Wiley  will  have  charge  of  the  meter  department  of  the  Packard 
Electric  Company. 


Mr.  J.  Ames,  superintendent  of  construction  in  the  long  distance 
department  of  the  Bell  Telephone  Company,  is  at  present  engag- 
ed on  the  construction  of  the  Minnedosa  and  Neepawa  branch. 
The  long  distance  lines  now  reach  from  Winnipeg  to  Portage  la 
Prairie,  Brandon,  Neepawa,  etc. 


SPARKS. 

The  village  council  of  Morrisburg,  Ont.,  have  invited  tenders 
for  the  installation  of  an  electric  lighting  and  power  plant.  The 
plant  will  be  operated  by  water  power. 

The  Kootenay  Electric  Supply  &  Construction  Company,  of 
Kaslo,  B.C.,  have  installed  an  electric  light  plant  in  a  new 
steamer  for  the  Kootenay  River  and  Navigation  Company. 

The  town  of  Napanee,  Ont.,  is  about  to  install  an  electric  fire 
alarm  system,  for  which  tenders  close  September  the  15th.  John 
Carson  is  chairman  of  the  Fire,  Water,  and  Light  Committee. 

It  is  understood  that  the  Gall,  Preston  and  Hespeler  electric 
railway  has  passed  into  the  control  of  the  Hamilton  Electric  Light 
&  Cataract  Power  Company,  and  that  extensions  to  the  road  will 
be  made. 

The  Hinton  Electric  Company,  of  \'ictoria,  B.C..  recently 
secured  a  contract  to  supply  the  Le  Roi  mine  at  Rossland,  B.C., 
with  a  hoist  and  other  apparatus,  the  cost  of  which  will  be  about 
$20,000. 

The  corporation  of  Niagara  Falls,  Ont.,  have  decided  to  pur- 
chase another  transformer,  so  that  additional  power  may  be 
furnished  for  operating  the  works  of  the  Ontario  Silver  Cotn- 
panv. 

Mr.  P.  R.  Colpitt,  city  electrician,  of  Halifax,  N.S..  has  sub- 
mitted to  the  town  authorities  of  Charlottetown,  P.E.I.,  an  esti- 
mate of  the  cost  of  installing  an  electric  light  plant.  His  figure  is 
$15,387.50,  exclusive  of  power  house  and  foundations  for  engine 
and  generators,  which  would  bring  the  cost  up  to  $20,000  for  a 
complete  plant.  A  special  committee  has  been  appointed  to  report 
further  on  the  matter. 

The  annua'  meeting  of  the  Parry  Sound  Electric  Light  Com- 
pany, of  Parry  Sound,  Ont.,  was  held  a  fortnight  ago,  at  which  a 
most  satisfactory  report  was  presented.  The  report  sli>ted  that 
the  plant  is  to  be  doubled,  and  steam  power  adopted.  .\n  annual 
dividend  of  8  per  cent,  was  declared,  and  the  following  c'irettors 
elected:  —  President,  E.  J.  Vincent  ;  \"ice-President,  Sheriff  Arm- 
strong ;  Secretary-Treasui er,  J.  W.  Easton.  Directors — E  J. 
X'incenI,  Sheriff  .-Vrmstrong,  Capt.  Macfarlane,  J.  F.  Moseley,  W. 
B.  W.  Armstrong,  E.  Pirie,  and  Judge  McCurrw 


WESTINGHOUSE 
TYPE  "C"  INDUCTION  MOTORS 

For  Driving 
Machinery, 
Pumps,  Etc. 


For 

Economy 


AH  EARN  SOPHR 
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AGENTS  FOR  CANADA 
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Cable  Address  :  "PACKARD,  ST.  CATHARINES."  A.B.C.  and  Liebers  Codes. 

THE  PflGKflRD  ELE6TR16  60. 


'  LIMITED 

MAKERS  OF  .  .  . 


INCANDESCENT  LAMPS 

AH.  TRANSFORMERS 

SOLE  AGENTS  FOR  CANADA  

Scheeffer  Recording  Watt  Meters 

D  and  W  Enclosed  Fuses  and  Apparatus 


SELLING  AGENTS  FOR  WESTERN  CANADA  FOR 


The  C.  P,  Co.,  Limited,  Electrical  Supplies 

IMPORTANT:  We  now  furnish  our  well-known  Type  "L" 
Transformers  with  pancake  coils  either  air  or  oil  cooled. 


WRITE  FOR  PARTICULARS 
AND  PRICES 


ST  GflTHflRINES,  mm 


Branch  :  72  Prince  William  Street,  ST.  JOHN,  N.  B. 
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MANUFACTURERS  OF. 


Single-Phase 
Two-Phase 
Three-Phase 


AND 


Monocyclic 


ALTERNATORS 


Railway 
Generators 


Induction  Motors  ' 

Direct  Current  /  s) 

/  / 

Generators   / Equipments 


AND 


For  Power 
Lighting 
and  Electrolytic 
Purposes 


Write  Us  tor  Particulars  and 
Prices  when  Considermg  an 
Electrical  Installation. 


HEAD  OFFICE 


TORONTO,  ONT. 


FACTORIES  : 


PE.TE.RB0R0UGH-,  ONT. 


BRANCH  OFFICES 


/   HALIFAX,  N.  S.     MONTREAL,  QUE.      WINNIPEG.  MAN.      ROSSLAND.  B.  C. 
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Transformers, 
Lightning  Arresters, 

« 

Circuit  Breakers, 
Ground  Detectors, 
Reactive  Coils, 
Rheostats,  Etc., 
Marine  Appliances, 
Blasting  Apparatus, 
Cooking  and  Heating  Appliances, 
Enclosed  Arc  Lamps, 
Incandescent  Lamps, 
Thompson  Recording  Watt  Meters, 
Station  and  Portable  Measuring  Instruments, 
Domestic  and  Imported  Carbons, 
Fan  Motors  and  Ceiling  Fans, 
Railway  Overhead  Material, 
Sockets,   Receptables,   Rosettes,  Cut-Outs, 
Safety  Plugs,  Multiple  Circuit  Blocks,  Porcelain 
and  Clay  Cleats,   Porcelain  and  Clay  Tubes, 
Porcelain,  Clay,  and  Glass   Insulators,  Iron  Conduit, 
Vulca  Tubing,  Flexible  Loom  Tubing,  Carbon  Brus 
Woven   Wire  and  Copper  Brushes,  Arc  Globes, 
Supplies,    Insulating  Compounds,    Insulating  Tape 
sulating    Joints,   Crowfeet,   Canopies,    Brackets,  Fixtures, 
Fancy  and   Plain  Shades  and   Globes,  Snap  Switches,  Motor 
and  Station    Switches,   Wire,   Flexible  Cord, 
Goods  and   Bell  Supplies,   Etc.,  Etc. 


Electrical 
Supplies 


We  have  the  largest  and  best  assorted  stock  of  standard 
supplies  in  Canada. 

We  wish  to  make    special    mention   of  our  line  of 
Enclosed   Arc   Lamps  for  Direct  and  Alternating 
Current  Circuits.      We  have  sold  and  installed 
many  hundreds  of  our  lamps  in  all  parts  of 
the   Dominion.      The  results  obtained  have 
been    most     gratifying,     and  largely 
creasing    sales    indicate    beyond  doubt 
that  we    are    fully    warranted    in  our 
claim    that    we    have    the    best  En- 
closed Arc  Lamp  on  the  market. 
Central   Stations,   Mill    and  Fac- 
tory Owners,  and  others  inter- 
ested  will    be  furnished  with 
Bulletins  and  full 


ication. 


ouse 


Write  for  Prices 
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SPRAGUE  ELECTRIC  CO. 


NEW  YORK 


"Lundell"  Motor  Equipments 


For  Printing  Establishments 
and  Book  Binderies. 


CANADIAN  SALES  AGENTS- 


JACK  &  ROBERTSON 

—  MONTREAL 


THE  NORTHEY  TRIPLEX  POWER  PUMP 


In  ihe  Northey  Triplex  Power  Pump  we  offer  a  machine  put  togeih- r  «iih  sVill  bioutht  1y  years  of 
experience  in  pump  building,  and  with  fu  I  prr  \  ision  oiade  f  r  the  varied  demands  likely  lo  be  made  upon  a 
pump  o  this  general  character.  A  feature  of  value  is  the  situ  ting  of  the  three  cranks  deereesfpan  ibus 
giving  a  practi-  ally  constant  fl  w  of  water,  minimizing  strain  on  pump  and  e  onomizi*  g  power  The  Pump 
can  be  readily  re-packed  and  taken  up,  and  all  details  are  most  carefully  worked  out  ;  it  can  I  e  c>n»viemly 
operated  by  electricity,  by  water  power,  or  by  belt  from  engine.  Different  sizes  and  sty  es  m.  de  to  >uit  all 
duties. 

WE  ARE  MANUFACTURERS  OF  OVER  FIVE  HUNDRED  DIFFERENT  STVLE?  AND 
V.A.RIETIES  OF  PUuPlNG  MACHINKRV  FOR  hVERV  CONCEIVABLE  DUTY.  WE  INVITE 
ENQUIRIES  FROM  ENGINEERS,  MINE  SUPERINTENDENTS  AND  OTHI-RS  FOR  THEIR 
Rh  QUIREMENTS  IN  OUR  LINE.     CATALOGUES  AND  SPECIFICATIONS  FURNlbHED 

UPON  REQUEST. 


We  are  also  manufacturers  of  the  Northey  Gas  and  Gafolioe  Engine,  which  has  prcTcd 

to  be  the  handiest  and  most  conven  e  t  f orm  ot  power  for  small  or  intermit' enl  power 
users  in  the  market.    Suitable  tor  machine  ►hops,  pumping  and  electric  light  plant*,  etc. 
Write  for  descriptive  booklet. 


THE  NORTHEY  CO., 


LIMITED, 


TORONTO,  DNT. 


If  its  a. 

PMuro  Transiormer 

TYPE,  "K" 

it  is  without  an  equal,  and  vou  can 
Save  Money  1)\  Inning.  WHY? 

Our  Catalooue  B  tells  \\h\' — 
we  gi\'e  It  a\va\'. 

We  keep  e\  en  thing  electrical. 

JOHK  FORMAN 

yo8  and.  710  Craig  St.  -  -  MOKTREAI^ 


JOHN  /n-DOUGALL 


Galcdoiilaii  Iron  Works,  /v\ONTREf\L.  QUE 


CANADIAN 
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AND 
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MR.  D.  E.  BLAIR. 

Those  who  attended  the  recent  convention  of  the 
Canadian  Electrical  Association  will  recognize  in  the 
accompanying  portrait  the  features  ot  Mr.  D.  E.  Blair, 
B.  Sc.,  the  author  of  that  interesting  paper  pertaining 
to  the  operation  of  the  electric  railway  in  the  city  of 
Quebec.  Although  only  twenty-three  years  ot 
age,  Mr.  Blair  is  well  versed  on  the  subject  of  electric 
railway  operation.  He  graduated  from  the  High 
School  in  the  year  1893,  when  he  entered  the  Science 
Department  of  McGill  Univer- 
sity, graduating  with  the  degree 
ot  Bachelor  of  Science  in  the 
spring  of  1897.  In  August  of 
that  year  he  was  engaged  as 
assistant  electrician  for  the  Que- 
bec District  Railway  Company, 
and  in  the  following  year  became 
chief  electrician.  In  the  fall  of 
1898  this  company  was  amal- 
gamated with  the  Quebec,  Mont- 
morency &  Charlevoix  Railway 
Company  and  the  Montmorency 
Power  Company  under  the  name 
of  the  Quebec  Railway,  Light  & 
Power  Company,  and  since  that 
time  Mr.  Blair  has  acted  in  the 
capacity  of  chief  electrician  of  the 
railway  division  of  the  amalga- 
mated interests.  His  paper,  read 
before  the  Canadian  Electrical 
Association,  and  which  appears 

in  this  issue,  is  one  ot  exceptional  value,  and  was  much 
appreciated  by  the  members. 


CHAMBLY  POWER  FOR  MONTREAL 
STREET  RAILWAY. 

The  Montreal  Street  Railway  Company  have  entered 
into  a  contract  with  the  Chambly  Power  Company 
under  which  the  latter  agrees  to  supply  the  former 
with  5,000  h.p.  continuous  current,  day  and  night, 
every  day  in  the  week,  for  twenty-three  years,  at  $25 
per  h.p.  per  annum.  The  arrangement  is  no  doubt  in 
the  interest  of  the  street  railway  company,  as  it  saves 
a  large  outlay  for  additional  plant,  in  the  shape  of 
engines,  boilers,  machinery,  buildings,  etc.,  their  present 
power  plant  being  fully  loaded.  Again,  it  is  good  for  the 
Chambly  Company,  who  run  by  water  power,  use  large 
units,  and  are  really  in  need  of  a  load,  more  especially 
if  the  contemplated  new  dam  is  gone  on  with. 

There  was  opposition  to  the  contract  by  some  of  the 
directors  of  the  Street  Railway  Company,  but,  luckily, 
the  manager,  Mr.  Wanklyn,  is  a  practical  man,  thor- 


oughly up  in  the  business,  and  he  managed  to  get  a 
proper  view  of  things  taken,  and  the  scheme  was  ratified. 

The  contract  aggregates,  in  twenty-three  years, 
$2,875,000.  At  the  meeting  of  the  Street  Railway 
Company,  Mr.  Wanklyn  explained  that  at  the  present 
time  the  Montreal  Street  Railway  was  laboring  under 
the  disadvantage  of  not  having  any  reserve  of  power, 
jt  would  cost  the  company  at  least  $650,000  to  build  the 
necessary  reserve  steam  plant,  and  he  considered  the 
contract  before  the  shareholders  the  most  advan- 
tageous arrangement  which  they 
were  able  to  make.  On  a  winter's 
day  at  present  the  railway  needed 
nearly  1,000  horse  power,  and  he 
expected  that  in  two  years'  time 
they  would  require  another  5,000 
horse  power  from  the  Shawini- 
gan  or  any  other  company  which 
could  furnish  it  to  the  best  ad- 
vantage. Mr.  Boas  stated  that 
the  Shawinigan  Company  would 
put  the  power  in  at  from  $20  to 
$22  per  horse  power  pet  year. 
To  this  Senator  Forget  remarked 
that  as  a  director  of  the  Shaw- 
inigan Company  he  was  in  a 
position  to  say  that  they  were 
not  ready  to  supply  power.  In 
answer  to  some  questions,  Mr. 
Wanklyn  explained  that  it  would 
take  about  7,100  horse  power 
alternating  current  at  Chambly 
to  deliver  5,000  continuous  current  to  Montreal.  The 
relative  cost  of  the  alternating  and  continuons  currents 
is  $25  to  $32  per  horse  power.  The  Royal  Electric 
Company  had  been  contracted  with  to  supply  500  horse 
power  alternating  current,  as  a  temporary  relief,  for 
$35  P^r  horse  power,  which  was  equivalent  to  $42 
continuous  current.  Mr.  James  Ross,  the  vice-presi- 
dent of  the  company,  thought  the  Street  Railway  Com- 
pany was  making  an  excellent  bargain.  He  had 
visited  different  western  cities,  had  seen  all  the  latest 
improvements  in  electrical  power,  had  gone  over  the 
works  of  the  Niagara  Company,  which  is  getting  $35 
and  $36  per  horse  for  its  power,  and  he  had  come  to 
the  conclusion  that  the  Street  Railway  Company  was 
making  the  best  bargain  possible. 


Blaik. 


The  VVm.  Sutton  Compoiinci  Company,  of  Queen  .street  east, 
Toronto,  had  an  attractive  display  of  engineers'  supplies  in  the 
tnachinery  hall  at  the  Toronto  Exhibition.  They  included  boiler 
compound,  lubricating'  oil,  cotton  waste,  pipe  covering,  asbestos 
goods,  etc.  The  company  report  a  steadily  increasing  trade 
in  I  hcic  lines. 
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The  annual  convention  of  the  Associa- 
Canadian  Electrical  .•        uu-      y  ...^i.       1  r 

Association.  ^^^'^       I'^'ngston  at  the  close  of 

last  month  was,  perhaps,  quite  as  suc- 
cessful, all  things  considered,  as  could  have  been  anti- 
cipated. The  change  in  place  and  date  of  the  meeting 
made  necessary  by  the  Ottawa  fire,  the  absence  of  some 
of  the  members  on  vacation,  and  the  necessary  attend- 
ance of  others  at  the  Toronto  Exhibition,  were  important 
factors  militating  against  a  good  attendance  and 
a  successful  meeting.  Keeping  in  mind  these  draw- 
backs the  attendance  w.as  satisfactory.  The  papers 
were  of  a  high  order,  but  in  some  instances  evoked 
less  discussion  than  their  merits  entitled  them  to. 
The  late  date  at  which  the  manuscripts  reached  the 
committee  made  it  impossible  to  have  the  papers  printed 
and  distributed  to  the  members  in  advance  of  the  meet- 
ing. To  this  was  largely  due  the  lack  of  discussion, 
especially  on  some  of  the  more  highly  technical  papers. 
Authors  would  do  well  to  remember  that  if  their  papers 
are  to  receive  proper  attention  at  these  conventions  they 
must  be  completed  sufficiently  in  advance  of  the  meet- 
ings to  permit  of  their  being  carefully  read  and  digested 
by  the  members.  Seeing  that  an  important  object  of 
most  of  the  papers  presented  at  meetings  of  this  kind  is 
to  provoke  discussion,  and  that  the  points  brought  out 
by  the  discussion  are  in  many  instances  quite  as  valuable 
as  those  contained  in  the  paper  itself,  every  effort  should 
be  made  to  ensure  as  full  discussion  as  possible  by  the 
members  of  the  papers  which  maybe  presented  at  future 
conventions.  To  this  end  it  is  incumbent  upon  the 
Association  to  allow  a'nole   time  for  the   preparation  of 


papers,  and  upon  those  who  may  undertake  their  pre- 
paration to  complete  their  task  at  least  a  month  in  ad- 
vance of  the  meeting  at  which  they  are  to  be  presented. 

In  the  President's  address  and  the  reports  of  the  var- 
ious committees  there  is  to  be  found  evidence  of  useful 
work  acccomplished  by  the  Association  in  the  past,  as 
well  as  a  determination  to  broaden  to  the  greatest  pos- 
sible extent  the  scope  of  its  influence  in  the  future  for 
the  development  and  protection  of  electrical  interests  in 
Canada.  Special  emphasis  should  be  placed  upon  the 
value  of  its  work  in  securing  the  legislation  contained  in 
the  Conmee  Bill,  under  which  the  interests  of  electric 
lighting  companies  in  their  relation  to  the  municipalities 
are  safeguarded.  This  measure  has  already  proved  of 
inestimable  value  to  several  companies  whose  property 
has,  thanks  to  its  provisions,  recently  been  taken  over 
by  the  municipalities  at  a  fair  valuation.  Had  this 
measure  not  been  placed  on  the  statute  books,  largely 
through  the  efforts  of  the  Legislation  Committee  of  the 
Canadian  Electrical  Association,  these  and  all  other 
private  lighting  companies  would  have  been  completely 
at  the  mercy  of  the  municipalities.  In  view  of  what  it 
has  done  for  them,  the  Association  has  the  strongest 
possible  claim  to  the  friendship  and  support  of  electric 
lighting  companies  in  Ontario.  All  such  companies 
should  show  their  appreciation  by  becoming  identified 
with  the  Association  and  its  work.  Mention  was  made 
at  the  Kingston  convention  that  the  Electric  Light 
Association  of  the  United  States  had  recently  sent  out 
letters  to  lighting  companies  in  Canada  soliciting  them 
to  become  members  of  that  organization.  .Apart  from 
the  fact  that  membership  in  the  National  .Association 
costs  $25  per  vear,  while  in  the  Canadian  .Association 
the  cost  is  only  the  nominal  fee  of  $3  per  year,  the 
Canadian  organization  can  benefit  the  electric  lighting 
companies  of  Canada  in  many  directions — notably  as 
regards  legislation,  municipal,  provincial  or  federal — to 
a  much  greater  degree  than  could  an  alien  society.  .An 
important  concession  was  obtained  last  year  by  the 
Association  from  the  Inland  Revenue  department  of  the 
Dominion  government  by  which  in  future  the  charge  for 
reinspection  of  detective  meters  will  be  only  fifty  cents. 


There  is  ample  scope  in  these  and  other  directions  for 
useful  effort  bv  the  .Association  in  behalf  of  the  electrical 
interests— not  to  speak  of  the  benefits  accruing  from 
the  reading  and  discussion  of  valuable  papers  such  as  ire 
presented  at  the  annual  conventions.  This  year  a  new 
departure  was  made  by  inviting  manufacturers  and 
dealers  in  electrical  and  kindred  supplies  to  send  ex- 
hibits to  the  convention,  necessary  space,  current  and 
labor  for  the  purpose  being  provided  without  charge  by 
the  city  council  and  local  electric  companies  of  Kingston. 
Doubtless  this  will  prove  to  be  an  interesting  feature  of 
future  conventions. 


Too  much  cannot  be  said  in  praise  of  fhe  cordial 
hospitality  extended  by  the  Mayor  and  Corporation,  the 
local  electrical  companies  and  the  citizens  of  Kingston 
to  the  members  of  the  .Association  in  attendance  at  the 
convention.  The  decision  to  hold  next  year's  conven- 
tion at  Ottawa  and  the  re-election  of  the  President  and 
other  executive  officers  will  no  doubt  meet  with  the  ap- 
proval of  the  entire  membership.  Steps  are  to  be 
taken  to  materially  increase,  during  the  coming  year, 
the  already  large  membership  of  the  .Association,  and 
to  push  vigorously  forward  all  departments  of  its  work. 
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Hall, 


'HE  Tenth  Annual  Con- 
vention of  the  Canadian 
Electrical  Association 
was  held  in  the  City 
Kingston,  Ont.,  on 
Wednesday,  Thursday  and 
F'riday,  August  29th,  30th  and 
31st.  The  first  session  opened 
at  10  a.m.,  the  president  of  the 
Association,  Mr.  A.  A.  Dion, 
of  Ottawa,  being  in  the  chair. 
The  following  members  were  in  attendance  : 
W.  H.  Warrington,  A.  M.  Wickens,  T.  F.  Dryden. 
J.  A.  Kammerer,  A.  C.  McDonald,  J.  J.  Wright,  H- 
Gearing,  A.  B.  Smith,  J.  Raymond,  E.  B.  Biggar,  C.  H- 
Mortimer,  Toronto  ;  F.  H.  Leonard,  jr.,  W.  J.  Plews. 
W.  B.  Powell,  Wm.  H.  Browne,  P.  G.  Gossler,  H.  O- 
Edwards,  A.  L.  Mudge,  N.  C.  Ross,  Cecil  Doutre,  Wm- 
H.  Winter,  F.  Wilson  Fairman,  K.  B.  Thornton,  A.  G- 
Grier,  R.  M.  Wilson,  Geo.  H.  OIney,  L.  A.  Herdt, 
Thomas  Rogers,  D.  Sleeth,  Ed.  Brown,  J.  P.  Thomson. 
R.  E.  T.  Pringle,  R.  S.  Kelsch,  A.  C.  McDonald, 
Montreal  ;  A.  A.  Dion,  W.  G.  Bradley,  Wm.  Ahearn, 
jr.,  J.  M.  Leamy,  W.  S.  Hodgins,  D.  R.  Street,  Ottawa; 
H.  R.  Leyden,  Gordon  J.  Henderson,  F.  W.  Martin, 
Wm.  A.  Turbdyne,  Hamilton  ;  A.  A.  Folger,  E.  Moore, 
Geo.  H.  Dickson,  J.  Hailiday,  F.  Simmons,  E.  Ashley, 
R.  White,  R.  Boyd,  jr.,  H.  C.  Nickle,  I.  H.  Breck, 
Thomas  Donnelly,  Kingston  ;  A.  L.  Briethaupt,  J.  E. 
Bilger,  Berlin,  Ont.;  W.  W.  Williams,  Geo.  Shand, 
Sarnia,  Ont.;  B.  F.  Reesor,  Lindsay,  Ont.;  J.  F.  H. 
Wyse,  Branttord,  Ont.;  E.  E.  Cary,  George  A.  Powell, 
St.  Catharines,  Ont.;  J.  W.  Purcell,  Walkerville,  Ont.; 
John  Yule,  Guelph,  Ont.;  A.  Sangster,  Sherbrooke, 
Que.;  D.  E.  Blair,  Edward  Slade,  Quebec,  Que.;  L.  A. 
Somers,  Halifax,  N.S. ;  P.  H.  Houer  and  Geo.  M.  de 
Ginther,  New  York. 

The  President  called  the  convention  to  order  and 
stated  that  the  first  item  on  the  programme  was  the 
address  of  welcome  from  the  Mayor  and  Aldermen  of  the 
city  of  Kingston.  He  said  :  I  have  much  pleasure  in 
introducing  the  mayor  and  some  of  the  members  of  the 
city  council  who  have  been  kind  enough  to  come  and 
greet  us  this  morning. 

Mayor  J.  A.  Minnes,  on  rising  to  speak,  was  greeted 
with  applause,  and  said  :  Mr.  President  and  Gentlemen 
of  the  Canadian  Electrical  Association  :  It  gives  me,  on 
behalf  of  my  colleagues  of  the  city  council  and  the  citi- 
zens of  Kingston  generally,  the  greatest  of  pleasure  to 
extend  to  you  a  most  cordial  and  hearty  welcome  to  this 
good  old  historic  city.  Let  me  assure  you,  we  appreciate 
the  honor  you  have  done  this  city  and  done  us  in  holding 
this  convention  here.  I  trust  your  deliberations  may  be 
productive  of  very  much  good  to  your  Association,  that 
your  visit  may  be  a  very  pleasant  one,  and  that  you  will 
be  able  to  carry  away  with  you  a  very  pleasant  recollection 
of  your  stay  in  Kingston.  Referring  more  especially  to 
the  object  of  your  gathering,  let  me  say  that,  in  my 
mind,  it  is  fraught  with  the  greatest  possible  interest  to 
the  welfare  of  mankind.  There  is  no  subject  of  more 
vital  importance  or  of  greater  moment  than  the  study  of 
that  subtle  and  silent  force  with  which  your  labors  are 
connected.  Of  the  abstruse  quality  of  that  power,  what 
it  is,  whence  it  comes  and  whither  it  goes,  I  will  not 
attempt  to  speak,  but  let  me  congratulate  you,  Mr. 
President  and  Gentlemen,  on  the  splendid  strides  and 
rapid  advancement  electricity  has  made,  more  especially 
in  its  application  to  the  good  of  humanity.  This  may 
truly  be  said  to  be  a  progressive  age,  that  the  object  of 
all  our  energy  is  to  make  the  powers  of  nature,  seen 
and  unseen,  minister  to  the  wants  of  man,  his  progress, 


welfare  and  happiness.  In  the  industrial  application  of 
the  electrical  current  we  have  reached  a  position  never 
before  dreamed  of  by  any  previous  generation.  It  is  an 
important  factor  in  our  transportation,  it  moves  the 
great  wheels  of  commerce,  it  gives  the  traveller  the 
light,  and  affords  light,  heat  and  comfort  to  all  men. 
In  the  Roentgen  ray  the  unseen  parts  of  the  body  are 
brought  to  view,  thereby  proving  a  valuable  adjunct  to 
medical  sciences.  In  fact,  in  the  whole  complex  system 
of  modern  civilization  it  proves  an  important  factor.  I 
congratulate  you  that  your  labors  are  in  such  a  field. 
I  trust  that  through  your  deliberations  benefits  heretofore 
undiscovered  may  be  brought  forth,  and  I  trust  that 
your  convention  in  Kingston  may  prove  of  very  much 
good  to  your  Association  and  to  mankind  in  general. 
I  extend  to  you  the  freedom  of  the  city.  Accept  it  from 
my  hands,  and  I  trust  your  stay  will  be  a  most  pleasant 
one.  (Applause.) 

Aid.  Donnelly,  in  following  the  Mayor,  snid  :  As  a 
member  of  the  City  Council,  I  desire  to  supplement  the 
remarks  of  our  Mayor  in  regard  to  the  kind  invitation 
that  he  has  given  to  you  this  morning.  We  cannot 
offer  you  any  of  the  very  great  advantages  that  you 
will  find  in  the  larger  cities  in  Canada,  but  we  point 
with  a  great  deal  of  pride  to  the  historical  record  of 
Kingston  and  to  the  physical  advantages  which  you  see 
on  every  hand.  Kingston  is  beautifully  situated.  You 
will  find  it  of  great  interest  to  visit  our  educational 
institutions,  to  notice  the  great  harbor  that  we  have 
here,  boating  facilities,  the  works  that  the  Militia  De- 
partment in  the  old  days  have  erected  here  for  the 
defence  of  the  city,  and  we  trust  you  will  find  enough 
interest  in  the  city  to  warrant  your  coming  back  here  in 
the  near  future.  At  any  rate,  we  will  endeavor  to  do 
our  best  to  make  it  as  pleasant  for  you  as  we  possibly 
can.  As  the  Mayor  has  very  truly  said,  yours  is  a  very 
noble  vocation  indeed.  To  harness  and  control  the 
powers  of  electricity  is  something  that  must  be  of  great 
interest  to  mankind  ;  and  you  in  your  deliberations 
and  advice  one  with  the  other  will  be  able  greatly  to 
assist  along  the  lines  of  this  work.  I  can  assure  you 
that  anyone  who  notices  what  vast  strides  electricity 
has  made  in  the  last  few  years  cannot  help  but  be 
amazed  when  they  notice  it.  Why,  it  is  only  the  other 
day,  looking  at  some  of  the  reports  of  the  United 
States,  I  noticed  that  at  the  present  time  the  electrical 
plants  of  the  United  States — somewhat  over  3000 
plants  represent  a  value  of  three  hundred  millions  of 
dollars.  That  is  a  wonderful  record,  indeed,  when  we 
take  into  consideration  that  it  has  only  arisen  in  the 
past  few  years,  you  might  say.  As  one  of  the  Council 
of  the  city,  I  will  do  all  that  I  can  to  make  your  visit  a 
pleasant  one.  The  Mayor  has  told  us  that  your  labors 
have  been  of  great  advantage  to  mankind.  You  have, 
it  seems  to  me,  in  a  greater  degree  than  any  other  body 
of  men  carried  out  the  scriptural  injunction  which  we 
find  very  early  in  the  bible,  when  the  Lord  said  "  Let 
there  be  light,  and  there  was  light."  (Applause).  I 
hope  and  trust  that  your  deliberations  will  be  of  great 
benefit  to  yourselves  and  to  mankind,  and  I  know  they 
cannot  help  but  result  in  all  that  is  beneficial  to  electri- 
cal interests  on  this  continent. 

The  President  :  I  have  much  pleasure  in  calling 
upon  the  President  of  the  Board  of  Trade  to  address  a 
few  words  to  you. 

Mr.  E.  J.  B.  Pense  :  Mr.  President,  I  can  assure 
you,  on  behalf  of  the  mercantile  interests  of  Kingston, 
that  we  heartily  endorse  the  welcome  addressed  to  you 
by  the  Mayor  and  by  Aid.  Dt)nnelly.  I  have  read 
somewhere  (1  think  it  was  in  a  patent  medicine  ad- 
vertisement)  that   "electricity  is  life."     We  have  not 
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fully  realized  it  in  the  city  of  Kingston  yet,  because  we 
have  not  got  an  electric  light  on  every  corner,  but  we 
hope  next  year  to  make  some  attempt  at  a  municipal 
lighting  system  ;  at  least,  they  are  all  talking  that 
way.  I  may  say,  electricity  has  not  been  a  very 
strong  point  in  the  city  of  Kingston,  but  there  are 
points  about  the  old  city,  and  we  who  have  fought 
tor  a  number  of  years  to  get  it  the  recognition  it  de- 
serves, are  very  proud  indeed  to  have  your  convention 
here,  that  the  people  of  Ontario  may  say  that  the  city 
is  a  little  better  than  it  looks.  You  will  find  in  the 
city  of  Kingston,  a  city  of  20,000  people,  greater  chari- 
ties than  is  found  in  any  other  city  of  its  size  on  the 
continent  of  America.  You  will  also  see  fine  church- 
es. We  are  net  given  many  gifts  by  rich  men,  but  we 
have  a  great  university  and  it  is  going  to  be  much 
greater  ;  instead  of  being  Queen's  College  it  is  going 
to  be  Queen's  University  in  all  that  a  university  implies. 
In  three  or  four  years  I  hope  to  see  three  or  four  stone 
buildings  upon  the  campus  of  Queen's  University,  and 
among  those  buildings  I  am  assured  by  Principal  Grant 
will  be  one  for  the  full  equipment  of  an  electrical  plant. 
Our  mining  school,  which  has  struggled  along  for  a 
few  years,  is  doing  the  best  practical  mining  work  on 
the  continent  of  America,  with  the  exception  of  the 
Michigan  school,  and  they  receive  a  straight  grant  of 
$45,000  a  year.  We  are  now  equipping  a  laboratory 
which  will  be  the  best  by  far  odds  in  practical  mining 
in  the  whole  Dominion  of  Canada  ;  and  I  may  say  to 
you  that  it  recognizes  the  generosity  with  which  science 
is  looked  upon  by  all  classes  and  all  countries,  that 
nearly  every  machine  in  that  mining  laboratory  is  a  gift 
from  manufacturers,  and  chiefly  from  the  United  States. 
I  can  assure  you,  gentlemen,  that  although  the  mer- 
cantile interests  of  Kingston  are  not  very  strong, 
they  have  the  reputation,  as  you  know,  of  being  solid, 
and  that  Kingston,  while  it  is  not  large,  is  honest  to 
the  core,  and  the  merchants  of  Kingston  will  reach  to- 
wards you  the  glad  hand  and  hope  that  you  will  go 
away  from  Kingston  not  only  having  had  a  pleasant 
time,  but  with  a  better  opinion  of  its  social  and  busi- 
ness qualities.  (Applause). 

The  President  :  Mr.  Mayor  and  Gentlemen  of  the 
city  of  Kingston  :  It  is  not  my  purpose  to  detain  you 
here  to  listen  to  a  speech  of  mine,  but  I  desire  on  behalf 
of  the  Canadian  Electrical  Association  to  tender  to  you 
our  very  warm  thanks  for  the  kindness  which  you  have 
shown  us  this  morning.  We  are  indebted  to  you,  gentle- 
men, for  coming  here  to  greet  us.  and  for  the  very  kind 
words  of  welcome  which  you  have  uttered.  We  are  in- 
debted to  you  in  a  special  manner  because  I  know  of  no 
city  where  the  previous  conventions  of  this  Association 
have  been  held  where  the  municipality  has  taken  such 
pains  to  show  their  hospitality.  You  have  given  us  the 
use  of  your  beautiful  municipal  building,  and  through 
your  kindness  we  are  enjoying  the  comforts  of  this  well 
appointed  place.  You  have  done  more,  sir,  you  have 
provided  for  us  an  excursion  to  which  we  look  forward 
with  pleasurable  anticipations,  and  we  cannot  say  too 
much  to  express  the  gratitude  which  we  ought  to  feel 
for  all  you  have  done  for  us.  When  I  look  upon  these 
beautiful  buildings  I  think  it  is  a  privilege  to  be  here. 
When  I  look  upon  the  beautiful  portraits  of  the  past 
mayors  which  adorn  the  walls  of  the  hall  upstairs,  when 
I  look  upon  you,  sir,  I  think  it  is  a  privilege  for  me  to 
occupy  this  chair,  if  only  for  a  few  moments.  We 
accept  with  very  much  pleasure  the  freedom  of  the  city 
which  you  have  offered  us.  We  will  be  very  happy  to 
have  you  attend  the  sittings  of  this  convention  right 
along.  I  think  by  this  afternoon  the  attendance  will  be 
very  much  larger,  and  you  may  hear  something  that 
will  be  interesting  and  profitable  to  you.  The 
next  item  on  the  programme  this  morning  is  the 
reading  of  the  President's  address.  It  seems  to  be  an 
established  custom  in  this  Association  that  the  President 
should  read  an  annual  address.  Were  it  not  so  I  would 
n'ot  inflict  upon  you  this  formality,  but  profiting  by  the 
experience  I  have  gained  during  my  year  of  oflSce,  I  have 
put  together  here  a  couple  of  suggestions  which  will  be 
taken  up  later  by  the  Association,  and  thus  this  address 
may  result  in  some  benefit  to  the  Association. 


PRESmENT'S  ADDRESS. 
To  the  Members  of  the  Canadian  Electrical  Association  : 

Gentlemen: — I  extend  to  you  a  hearty  welcome  to  this  our  tenth 
anuual  convention.  I  have  looked  forward  with  feelings  of  keen 
pleasure  to  this  meeting,  where  it  would  be  my  privilege  to  greet 
many  old  friends,  make  new  ones,  and  celebrate  with  them  the 
tenth  anniversary  of  our  Association. 

Each  successive  convention  increases  my  faith  in  the  value  of 
our  Societ)'  from  the  standpoint  of  our  various  business  interests 
as  well  as  that  of  education — and  I  trust  that  this  meeting  will  be 
as  fruitful  of  good  results  as  any  of  the  preceding  nine. 

I  had  cherished  the  hope  of  meeting  you  in  my  own  city  of 
Ottawa,  but  it  had  been  ordained  otherwise.  The  disastrous  con- 
flagration of  April  26th  which  reduced  to  ashes  a  large  portion  of 
our  Capital,  rendering  thousands  homeless  and  destitute,  and 
destroyed  the  greater  part  of  the  various  electrical  plants  ot  the 
city,  made  it  practically  impossible  to  hold  the  convention  as  pre- 
arranged, and  a  postponement  became  necessarj-  at  first,  and  later, 
to  my  regret,  a  change  of  place. 

Let  me  say  here  that  the  value  of  the  friendships  formed  in  this 
Association  was  exemplified  in  a  touching  manner  by  the  manv 
expressions  of  s\mpathy,  the  prompt  and  generous  offers  of  assist- 
ance received  from  man)'  of  my  fellow  members. 

A  formal  invitation  having  been  received  from  the  good  city  of 
Kingston  to  hold  our  1900  meeting  here,  the  executive  co.umiltee 
unanimously  decided  to  accept  the  proffered  hospitality.  When 
you  consider  the  good  things  provided  for  our  entertainment  by 
the  mayor  and  citizens  of  this  city,  and  the  completeness  of  the 
arrangements  made  by  the  local  committee  under  the  guidance  of 
Mr.  F.  Simmons,  j'ou  will  agree  with  me  that  we  have  made  no 
mistake  in  coming  here,  and  that  the  thanks  of  this  association  are 
due  to  those  who  so  zealously  labored  for  our  comfort  and 
pleasure. 

It  is  a  source  of  gratification  to  me  that  our  membership  con- 
tinues to  increase  notwithstanding  that  a  considerable  number  of 
members  drop  out  of  the  association  every  year.  We  should  put 
forth  our  best  efforts  to  prevent,  if  possible,  these  annual  lapses, 
and  we  should  not  rest  satisfied  until  every  electrical  operating, 
manufacturing  and  supply  company  firm  or  individual  is  repre- 
sented on  the  membership  roll. 

In  this  consideration  I  would  submit  to  your  earnest  consider- 
ation whether  it  would  not  be  well  to  introduce  in  our  constitution 
a  feature  of  company  membership  such  as  carried  out  by  the 
National  Electric  Light  .\ssociation  of  the  L'niled  Slates  in  addi- 
tion to  the  individual  memberships,  which  could  remain  open  to 
those  who  wished  to  avail  themselves  of  them. 

This  might  be  a  means  of  interesting  in  our  work  many  com- 
panies who  now  take  no  part  in  it,  although  they  all  receive 
practical  benefit  from  our  labors. 

Vou  will  be  pleased  to  see  by  the  report  of  the  Secretary-Treas- 
urer that  our  finances  are  in  a  sound  and  prosperous  condition. 
The  revenue  up  to  May  31  si  last  was  about  $130  in  excess  of 
that  bf  the  preceeding  year,  and  the  cash  on  hand  for  the  same 
date  was  about  $330,  or  more  than  double  the  amount  on  hand  on 
the  corresponding  dale  last  year.  Vou  will  observe  that  ihis  is 
due  largely  to  the  low  cost,  to  the  association,  ot  the  convention 
of  1899  as  compared  with  that  of  1S98. 

Vou  will  have  submitted  to  you  the  reports  of  the  various  stand- 
ing committees,  and  you  will  realize  that  all  the  work  of  the 
association  is  not  done  at  the  annual  convention.  Much  has  been 
done  during  recess  and  some  important  results  have  been  obtained. 

Those  members  who  have  freely  given  of  their  lime  and  purse 
on  committee  work  are  entitled  10  the  fullest  expression  of  our 
appreciation  and  gratitude.  The  achievements  of  the  legislative 
committee  during  the  past  year  have  been  of  incalculable  value  to 
the  members  of  Ihis  association.  Through  the  untiring,  limelv 
and  well  directed  efforts  of  this  committee  the  "  Conmee  Bill," 
which  was  in  danger  of  being  ruinously  amended,  was  reaffirmed 
by  the  Legislature  of  Ontario,  so  that  Ihis  law  now  bids  fair  to 
remain  permanently  on  the  Statule  books  of  ihe  province. 

This  is  as  it  should  be.  No  doubt  a  careful  consideration  ol 
this  measure  has  convinced  our  legislators  of  the  justice  of  its 
principles  and  Ihe  wisdom  of  its  provisions.  The  committee 
should  be  continued  for  the  puqx)se  of  watching  any  legislation 
unjust  10  electrical  interests  which  may  be  introduced  in  our  legis- 
latures, and  I  trust  that  such  calls  upon  the  companies  interested 
which  may  be  required  to  meet  the  necessary  expenses  will  be 
promptly  and  cheerfully  met. 

Let  me  sav  to  those  who  contributed  to  the  exjvnses  of  ihis 
committee  during  past  years,  lhal  they  have  received  good  and 
full  value  for  their  money.  The  work  has  been  done  efficienlly 
and  economically. 

The  report  of  the  comniitlec  on  meter  ins(>ection  will  show  that 
it  also  has  gained  something  for  electric  lighting  comjvtnies  in 
the  reduction  of  certain  inspection  fees. 

Other  committee  will  re|>ori  progress. 

With  regard  to  the  committee  on  standardization  of  accounts, 
I  would  commend  this  work  to  your  serious  consideration. 

If  companies  could  agree  on  some  general  plan  of  distributing 
operating  expenses,  and  would  furnish  their  fig\ires  to  some  com- 
mittee of  this  association,  it  would  be  possible  to  circulate  among 
the  memliers  comparative  statements  of  expenses,  omitting  names 
and  amounts  and  giving  |>ercentages  onlv,  which  would  enable 
m.inagors  lo  test  ihe  economy  of  Iheir  management  and  applv 
the  pruning  knife  where  necessary.  If  all  companies  would 
agree  to  make  their  annual  re|X)iis  of  revenue  and  exivnsos  on 
Ihe  same  basis,  especialh-  as  regards  interest,  depreciation  and 
charges  of  that  nature,  and  publish  Iheir  statements,  it  would  ho 
possible  to  ascertain  the  true  jiercentage  of  net  profits  in  each 
case,  and  this  would  tend  to  remove  from  the  minds  of  municipal 
legislators  the  impression  often  prevailing  thai  there  are  enor- 
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mous  profits  in  public  services  such  as  electric  lighting.  In  this 
way  the  ardor  of  advocates  of  municipal  ownership  might  be  tem- 
pered. At  any  rate  it  would  have  an  educational  value  for  the 
ratepayers. 

The  above  considerations  were  suggested  to  me  by  a  discus- 
sion on  this  subject  which  I  had  the  privilege  of  hearing  at  the 
recent  convention  of  the  N.  E.  L.  Association,  who  appointed  a 
strong  committee  to  deal  with  this  question. 

Letters  have  recently  been  received  by  electric  light  companies 
in  Canada  from  the  National  Electric  Light  Association  of  the 
United  States,  urging  such  companies  to  join  that  association, 
(whose  membership  fee  is  $25  per  year),  in  view  ot  the  important 
work  being  done  by  it  for  the  benefit  ot  electric  light  companies. 

While  that  association,  which  has  several  Canadian  companies 
on  its  membership  roll,  is  to  be  commended  for  the  work  it  is  do- 
ing, I  must  remind  Canadian  electric  light  companies  that  their 
first  duly  is  to  the  Canadian  Electrical  Association,  whose  work 
is  of  more  immediate  value  to  ihem,  and  which  is  in  greater  need 
of  their  co-operation  and  support. 

The  committee  on  papers  is  to  be  commended  for  the  high 
character  of  the  papers  to  be  read  and  discussed  at  this  meeting, 
and  I  desire  to  tender  to  the  distinguished  writers,  who  have 
given  us  so  freely  of  their  precious  time,  the  thanks  of  the  as- 
sociation. The  range  of  subjects  is  such  as  to,  I  trust,  please 
every  member. 

It  is  a  matter  for  congratulation  that  the  electrical  industries  in 
Canada  generally  continue  to  enjoy  a  reasonable  amount  of 
prosperity. 

The  pasi  year  has  been  marked  by  extraordinary  activity  and 
progress.  Many  new  and  extensive  electrical  works  have  been 
carried  out,  and  everywhere  there  has  been  evidenced  the  great- 
est confidence  in  the  future  success  of  electrical  undertakings. 
Water  powers  have  been  developed  and  utilized,  and  electric 
power  transmitted  to  long  distances.  Large  works  and  factories 
hitherto  operated  by  steam  have  adopted  the  electric  motor  in 
large  units.  Some  steam  railways  have  been  converted  into 
trolley  lines.  Electric  railways  have  been  extended  far  out  of 
cities,  equipped  with  heavier  rails,  better  rolling  stock,  larger 
generators,  and  inore  powerful  motors,  and  higher  speeds  have 
prevailed. 

Electric  light  and  power  stations  have  been  enlarged  and  re- 
modelled. In  this  particular  field  there  has  been  a  decided  ten- 
dency to  install  generators  of  one  kind  only,  and  to  supply  all 
services  therefrom,  hence  the  increasing  use  of  A.  C.  polyphase 
motors  of  the  "induction  "  or  "  synchronous  "  type  and  A.  C.  arc 
lamps  of  the  enclosed  arc  variety,  either  "  series  "  or  ''  constant 
potential." 

The  use  of  elecricity  in  mining  has  also  received  considerable 
development,  and  its  application  to  the  manufacture  of  calcium 
carbide  is  beginning  to  assume  large  proportions.  The  large 
number  of  small  central  station  installations  testifies  to  the  in- 
creasing popularity  of  electric  lighting  and  power.  New  isolated 
plants,  some  of  them  very  considerable,  were  also  very  numerous. 
As  a  central  station  man  I  regret  this,  but  I  suppose  the  manu- 
facturer is  happy. 

In  the  telegraph  and  telephone  fields  the  past  year  has  witnessed 
important  extensions  and  improvements  to  existing  systems. 

Among  the  many  important  works  of  the  year  the  following 
may  be  mentioned  : 

The  great  water  power  and  electrical  developments  at  Shawini- 
gan  Falls  and  other  places  on  the  river  St.  Maurice,  Que. 

The  Jacques  Cartier  Water  and  Power  Company,  transmitting 
energy  from  the  falls  of  the  Jacques  Cartier  river  to  the  city  of 
Quebec  for  general  light  and  power  distribution. 

The  Canadian  Electric  Light  and  Power  Company's  transmis- 
sion from  the  Chaudiere  Falls  on  the  river  of  that  name  to  the 
town  of  Levis,  Que.,  for  general  distribution,  with  possible  future 
extension  to  the  city  of  Quebec,  opposite,  through  submarine 
cables. 

The  Lunenburg  Gas  Company,  transmitting  100  horse  power  8 
miles  for  distribution  in  Lunenburg,  N.S. 

The  14  mile  transmission  of  the  Lindsay  Light,  Heat  and  Power 
Company,  into  Lindsay,  Out.,  recently  inaugurated. 

Extensions  of  the  Metropolitan  Railway,  of  Toronto,  to  New- 
market, 30  miles  distant.  Extensions  of  the  Ottawa  electric  rail- 
way to  Britannia  on  the  bay  and  to  the  Dominion  rifle  ranges. 

The  conversion  of  the  steam  railway  from  Quebec  to  St.  Anne 
de  Beaupre,  some  30  miles. 

The  adoption  bv  the  Montreal  Stieet  Railway  Company  of 
electric  power  from  Chambly,  Que. 

The  installation  of  several  thousand  horse  power  of  induction 
motors  by  the  Dominion  Cotton  Company  for  their  mills  in  Mon- 
treal, and  by  other  factories  in  the  same  place. 

The  installation  by  the  E.  B.  Eddy  Company,  of  Hull,  Que.,  of 
1500  or  more  horse  power  of  induction  motors,  and  the  building  of 
a  power  house  by  Conroy  Bros,  at  Deschcnes,  Que.,  five  miles 
away,  to  supply  the  power  at  10,000  volts. 

The  500  horse  power  plant  of  the  Soulanges  canal  used  for 
operating  the  lock  gates  and  for  lighting  the  canal. 

The  i,70o  horse  power  generating  water  power  plant  of  the 
Bronsons  Company  at  Ottawa,  supplying  energy  for  the  manu- 
facture of  calcium  carbide  to  the  Ottawa  Carbide  Com|)any. 

The  extension  of  the  government  telegraph  system  in  the  Yukon 
district,  600  miles,  and  along  the  north  shore  of  the  lower  St. 
Lawrence  river,  for  300  miles  down  to  Labrador. 

The  substitution  of  storage  batteries  and  dynamos  for  chemical 
batteries  in  the  plants  of  the  G.  N.  W.  and  C.  P.  R.  telegraph 
companies  at  several  places. 

The  complete  renewal  of  the  Bell  Telephone  Company's  plant 
at  Ottawa,  introducing  the  "  central  energy"  system.  The  com- 
plete reconstruction  of  their  lines  there  and  in  other  places,  and 
the  extension  of  their  long  distance  system  in  all  directions. 


To  this  list,  made  mostly  from  memory',  many  other  important 
works  and  undertakings  could  be  added. 

The  pleasing  features  of  all  these  undertakings,  from  an  engi- 
neering point  of  view,  is  the  generally  scientific  design  and  modern 
character  of  the  apparatus  and  works. 

I  thank  you  for  the  confidence  you  reposed  in  me  when  you 
raised  me  to  the  presidency  of  this  Association.  I  have  con- 
scientiously tried  to  further  your  interests  during  the  year,  and  I 
am  indebted  to  other  officers  and  members  of  the  Executive  Com- 
mittee for  the  assistance  they  rendered  me  at  all  times.  I  desire 
to  make  special  mention  of  our  secretary-treasurer,  who  was  ever 
cheerful  and  willing  to  do  everything  I  asked  him  to  do,  although 
I  know  I  exacted  much  of  him  at  times.  The  relations  between 
the  members  of  the  executive  have  been  very  pleasant  and  har- 
monious, and  I  trust  the  same  harmony  and  good  feeling  will 
characterize  the  proceedings  of  the  convention,  and  that  when  you 
return  to  your  homes  you  will,  each  one  of  you,  bear  away  the 
most  pleasant  memories  of  the  roth  convention  of  the  C.  E.  A., 
the  good  city  of  Kingston  and  its  citizens.  I  wish  you  all  con- 
tinued prosperity  and  success  in  your  various  spheres. 

Mr.  C.  H.  Mortimer  read  his  report  as  Secretary- 
Treasurer,  which  was  as  follows  : 

SECRETARY  TREASURER'S  REPORT. 

The  membership  of  the  Association  has  somewhat  increased 
during  the  year,  notwithstanding  the  removal  of  a  number  of 
names  of  members  who  resigned,  and  of  others  who  changed 
their  place  of  residence  without  notifying  the  Secretary.  It  per- 
haps cannot  be  expected  that  the  membership  should  increase  in 
the  same  ratio  as  in  the  past,  yet  there  is  still  large  room  for  ex- 
pansion if  all  who  should  be  interested  in  the  work  of  the  Asso- 
ciation would  connect  themselves  with  it.  For  example,  there 
are  many  electric  lighling  companies  who  co-operated  in  the 
work  of  the  Legislation  Committee,  but  are  not  yet  represented 
on  the  membership  of  the  Association.  If  possible,  means  should 
be  found  to  enroll  them  and  obtain  their  active  co-operation  in 
the  various  departments  of  the  Association's  work. 

In  several  ot  iny  previous  reports  I  have  referred  to  the  refusal 
of  some  members  to  pay  accounts  of  past  due  fees,  on  the  ground 
that  they  joined  the  Association  for  one  year  only.  I  am  still 
confronted  with  this  difficulty.  LInder  present  circumstances  it 
is  difficult  to  know  who  can  be  safely  counted  as  members,  or 
what  amount  of  the  outstanding  fees  can  be  regarded  as  collect- 
able. I  would  sugg3st  that  the  form  of  application  for  member- 
ship be  changed,  so  as  to  provide  that  persons  who  may  join  the 
Association  shall  assume  liability  for  payment  of  fees  until  their 
resignations  have  been  tendered  and  accepted. 

The  number  of  members  at  present  on  the  roll  is  as  follows  : 
Active,  213  ;  Associate,  31  ;  total,  244;  a  gain  of  3  since  last 
report. 

Three  meetings  of  the  Executive  Committee  were  held  during 
the  year,  viz.,  on  September  14th,  1899,  February  loth  and  July 
26th,  igoo. 

At  the  first  of  these,  held  at  the  Russell  House,  Ottawa,  Mr.  J. 
Gordon  Henderson,  Secretary  of  the  Local  Entertainment  Com- 
mittee in  connection  with  the  Hamilton  convention,  reported  that 
the  account  for  expenses  incurred  by  the  local  committee,  after 
having  been  audited  by  Messrs.  Black  and  Leyden,  had  been 
paid,  the  b.alance  above  $100  contributed  by  the  Association  hav- 
ing been  obtained  by  voluntary  subscriptions. 

The  Secretary  Treasurer  reported  funds  on  hand  to  the  amount 
of  $271.00.  Accounts  for  printing  and  engraving,  in  connection 
with  the  last  convention,  amounting  to  $96.90,  were  ordered  to  be 
paid.  The  work  of  the  various  special  committees  was  discuss- 
ed, and  the  Secretary  directed  to  write  the  chairman  of  these 
committees  requesting  them  10  call  meetings  at  an  early  date  to 
consider  and  prosecute  their  work.  The  Secretary  was  also  in- 
structed to  request  the  members  of  the  Association  to  suggest 
topics  for  papers  for  this  convention. 

At  the  second  meeting,  held  at  the  Russell  House,  Ottawa,  on 
February  loth,  a  number  of  letters  were  read  from  members 
suggesting  topics  for  papers.  The  Secretary  was  directed  to 
acknowledge  receipt  of  a  letter  from  Mr.  E.  Mascart,  inviting 
the  Association  to  send  a  representative  to  the  International 
Electrical  Congress  of  tgoo  at  Paris.  Messrs.  Street,  Gossler, 
Higman,  Cary  and  the  Secretary  were  appointed  a  Committee  on 
Papers  for  this  convention.  To  this  committee  were  referred 
the  suggestions  received  from  members  regarding  suitable  topics. 
It  was  decided  that  Mr.  Wallbank  be  invited  to  submit  a  paper 
on  "  Meter  Inspection,"  and  Messrs.  Kecly  and  Higman  to  pre- 
pare a  public  demonstration  of  Wireless  Telegraphy.  The  Sec- 
retary was  directed  to  send  accounts  to  members  in  arrears  for 
fees,  giving  them  notice  of  draft  if  the  amount  should  not  be 
paid  within  ten  days.  /\  large  local  committee  was  appointed  to 
make  all  necessary  arrangements  for  the  convention,  and  the 
sum  of  $150  was  voteil  for  the  use  of  this  committee.  It  was 
resolved  that  the  annual  convention  be  held  at  Ottawa  on  the 
27th,  28th,  and  29th  of  June,  1900. 

Owing  to  the  disastrous  fire  which  occurred  in  Ottawa  shortly 
after  this  executive  meeting,  it  was  found  necessar\-  to  postpone 
the  convention  until  Set>lember,  which  was  done  with  the  unani- 
mous consent  of  the  Executive  Committee,  and  the  members 
notified  accordingly.  Subsequently  a  cor-dial  invitation  was  re- 
ceived from  the  Mayor  and  citizens  of  Kingston  to  hold  the 
convention  in  that  city,  which  invitation  was  accepted  by  the 
Executive  Committee  at  a  meeting  held  in  Toronto  on  July  26th 
last,  with  the  approval  of  the  President  and  other  members  resi- 
dent in  Ottawa.  The  29th,  30th  and  31st  of  August  were 
selected  as  the  dates  for  the  convention.  The  President  and 
Mr.  A.  B.  Smith  were  appointed  a  committee  to  assist  in  making 
the  local  arrangements.    One  hundred  dollars  was  voted  to- 
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wards  the  expenses  of  the  local  committee.  The  Secretary  was 
directed  to  notify  manufacturers  and  dealers  in  electrical  supplies 
that  free  accommodation  would  be  provided  during  the  convention 
for  exhibits,  also  labor  and  current  free  for  installinar  and 
operating  same.  The  Secretary  was  authorized  to  procure  the 
services  of  a  stenographer  to  report  the  proceedings  of  the  con- 
vention. Five  persons  were  elected  to  active  membership  in  the 
Association,  and  several  resignations  accepted.  In  the  case  of 
members  in  arrears  for  fees  the  Secretary  was  directed  to  notify 
them  that  their  resignations  could  not  be  accepted  until  all 
indebtedness  to  the  Association  is  liquidated. 

Following  is  a  statement  of  tlie  receipts  and  disbursements  : 

FINANCIAL  REPORT  FROM   JUNE   1ST,    1899,    TO    31ST    MAY,  190O. 


RECEIPTS. 

Cash  in  bank  June  ist,  1899     S137.76 

Cash  on  hand  June  1st,  1899    i7-^5 

194  Active  Members'  fees  at  $3.00   582.00 

21  Associate  Members'  fees  at  $2.00   42.00 

50  copies  Convention  report   5.00 

Exchange  on  Cheque   .25 

 $799.64 

DISBURSEMENTS. 

Expenses  of  Convention  : 

Grant  to  Local  Committee   $100.00 

Geo.  Angus,  Stenographer   26.00 

C.  R.  Lane  (Assistant  to  Secretary)   3.00 

Electrical  News,  printing  account   96.90 

Express  Order   .25 

Express  charges   .60 

$226.75 

Grant  to  Secretary  $125  00 

Secretary's  travelling  expenses  to  Otta  Afa  attend- 
ing Executive  meetings   31.00 

Postage    35.61 

Exchange  on  cheques  and  drafts   ^3-3^ 

Express  charges   .59 

Telephone  messages  and  telegrams.   2.85 

Stationery  and  printing     16.50 

 $451.68 

$333- « 8 

Balance  in  bank  May  31st,  1900   $339-83 

Balance  on  hand  May  31st,  1900   11.20 

 $35 '-03 

Unpaid  accounts   '7-85 

$333- >8 

RECEIPTS. 

Money  on  hand  June  ist,  1900   $11.20 

Money  in  bank  June  ist,  1900   339-83 

25  Active  Members'  fees  at  $3. 00   75-oo 

4  Associate  Members'  fees  at  $2   8.00 

Envelopes  used  by  Legislation  Committee   i.oo 

 $435-03 

DISBURSEMENTS. 

Convention  buttons   $6.25 

Telegrams   1.83 

Postage   '5-00 

Exchange  on  drafts   .90 

Ribbon  for  badges   1. 1 1 

Stationery   .60 

Money  on  hand,  August  27th,  1900   17.01 

Money  in  bank,  August  27th,  1900   392.33 

 $435.03 

The  President  :  As  the  consideration   of  reports  is 


put  down  for  to-morrow  morning',  it  may  be  laid  on  the 
table  until  then.  According  to  custom,  I  will  appoint 
Mr.  A.  B.  Smith  and  Mr.  B.  F.  Reesor  to  audit  the 
Secretary-Treasurer's  report.  The  next  item  is  the 
reports  of  standing  committees.  We  had  a  Committee 
on  Statistics  which  was  appointed  two  years  ago,  and 
continued  last  year.  The  Secretary  will  read  you  the 
report. 

The  Secretary  read  the  report  of  the  Committee 
on  Statistics,  as  follows  : 

REPORT  OF  COMMITTEE  ON  STATISTICS. 

Mr.  C.  H.  Mortimer,  Secretary  C.  E.  A. 

Dear  Sir, — I  have  your  favor,  also  one  from  our  respected  Presi- 
dent in  reference  to  my  work  as  Chairman  of  the  Statistical  Committee 
of  the  C.  E.A.,  and  am  very  sorry  to  say  that,  while  I  have  gathered  a 
lot  of  interesting  information  and  data,  I  have  not  been  able  to  put  it 
properly  together  or  tabulate  it  in  such  shape  that  it  will  be  of  much 
value  to  the  Association.  I  have  been  too  busy  to  pay  any  attention  to 
the  matter  beyond  trying  hard  to  do  a  little  from  time  to  time,  and  in 
that  manner  hoped  to  have  had  a  fairly  good  report,  but  iny  trip  to 
Winnipeg  coming  in  within  the  last  four  weeks,  completely  destroyed 
any  chance  of  my  getting  a  report  ready.  I  must  ask  the  indulgence  of 
the  Association,  and  can  only  plead  that  the  days  are  not  long  enough 
and  not  many  enough  to  get  through  my  business  engagements,  let 
alone  any  additional  work.  I  must  therefore  ask  that  you  kindly  re- 
lieve me  of  the  Chairmanship  of  this  Committee  and  appoint  somebody 
who  will  he  able  to  give  it  more  time  and  attention.  I  have  consider- 
able data  which  I  would  be  glad  to  hand  over  to  whomever  you  may 
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designate.  I  trust  you  will  have  a  very  successful  meeting  and  hope  to 
be  able  to  be  with  you  one  day  at  least. 

Yours  very  truly, 

(.Signed)    J.  A.  Kammeser, 

Chairman  J»talistical  Committee. 

The  Secretary  read  the  report  of  the  Committee  on 
Meter  Inspection,  as  follows  : 

report  of  committee  on  meter  inspection. 
To  the  Canadian  Electrical  Association  : 

Gentlemen, — Your  Committee  on  Meter  Inspection  beg  to  re- 
port that  they  have  since  the  last  meeting  of  this  Association  inter- 
viewed the  officers  of  the  Electrical  Inspection  Branch  of  the 
Inland  Revenue  Department,  with  a  view  of  ascertaining  if  the 
working  of  the  Inspection  Act  could  not  be  made  easier  to  the 
electric  light  companies,  and  less  exp)ensive. 

\Ve  have  very  much  pleasure  in  reporting  that  we  obtained  a 
concession  in  the  matter  of  inspection  fees,  viz  :  Thai  whenever  a 
meter  requires  inspection  before  the  expiration  of  the  five  years 
covered  by  the  last  regular  inspection,  it  shall  be  certified  by  the 
department  for  a  fee  of  50  cents  only  instead  of  the  regular  fee. 

This,  while  it  affects  a  saving  to  the  companies,  is  also  an  evi- 
dence of  the  desire  of  the  department  to  meet  the  electrical  com- 
panies half  way,  and  make  the  operation  of  the  Act  as  little  irksome 
as  possible.    I  am. 

Yours  very  truly, 

.\.  A.  Dion,  Chairman. 

Mr.  J.  J.  Wright  read  the  report  of  the  Committee  on 
Legislation,  which  was  as  follows  : 

report  of  committee  on  legislation. 

It  was  considered  last  year,  at  the  time  when  the  Conraee  .\cl 
became  law,  that  while  there  was  not  much  danger  of  the  funda- 
mental principle  of  the  bill  being  abrogated,  that  amendments 
would  be  brought  forward  from  time  to  lime  which  would,  while 
intended  to  apply  to  special  cases,  interfere  wiih  the  general 
working  of  the  Act.  These  expectations  were  more  than  realized, 
for  not  only  were  amendents  proposed  in  several  ways,  but  a 
separate  bill  was  introduced  by  Mr.  Graham  purporting  to  amend 
the  Conmee  .\cl  in  one  or  two  particulars,  but  ip  reality  repealing 
the  Act  and  re-enacting  an  ingeniously  worded  measure  that  would 
have  utterly  destroyed  the  usefulness  of  ihe  Act  as  ori^naJly 
passed  by  the  Legislature  of  1S99. 

It  became  necessary  then  for  your  Committee  to  lake  active 
measures  to  meet  this  threatened  attack.  In  the  meantime,  in  the 
expectation  that  some  work  would  have  to  be  done  and  expense 
incurred,  a  request  was  made  to  the  xarious  electric  lig+iting 
companies  interested  for  financial  assistance,  and  a  draft  made 
upon  the  basis  of  the  former  subscriptions  paid  in.  A  sum 
amounting  to  about  $400  was  realizec*  by  this  means,  which  was 
thought  would  be  sufficient  for  the  purpose,  but  the  sweeping 
nature  of  the  so-called  amendments  and  the  postponement  of 
action,  from  lime  to  lime,  by  the  parliameniank-  commillee  having 
the  matter  in  hand,  necessitated  a  much  larger  outlay.  .A«  the 
work  of  council  retained  by  your  Comminee,  as  well  as  the  efforts 
of  individual  members,  held  forth  promise  of  ultimate  success,  it 
was  deemed  inadvisable  for  the  sake  of  saving  additional  expen- 
diture to  jeopardise  the  success  of  work  already  accomplished,  ll 
was  thought  that  the  benefits  accruing  to  the  companies 
interested  would  be  ample  justification  for  this,  and  that  in  view 
of  the  important  work  accomplished  we  could  reasonably  look 
forward  to  increased  assistance  to  enable  all  liabilities  to  be  fully 
met. 

The  total  disbursements  on  this  account  have  been  : 

For  legal  services   $765.00 

For  telegrams, -postage,  stationary,  printing,  ex- 
change, etc   6a. 78 

Making  a  tot.al  of  $.^27.78 
To  meet  this  there  has  been  subscribed,  dunng   the  year,  Ihc 
amount  of  $7 19. 25,  which,  with  $75.07  on  hand  from  last  \-ear, 
m,-ikes  a  t0t.1l  of  $794.92.    This  deducted  ftom  the  total  expenses 
leaves  a  deficit  yet  to  be  made  up  ot  $32.86. 

While  as  a  result  of  this  effort  the  pnnciples  of  the  Conmee  Act 
has  become  more  firmly  estalilished  than  ever,  it  is  altogether 
likely  that  further  efforts  will  be  made  to  amend  or  nullify  it  at 
future  sessions  of  the  legislature.  Although  this  opposition  will 
become  less  and  less  serious  as  time  progresses,  it  will  be  neces- 
sary for  this  .Association,  as  representing  the  industry  of  electric 
lighting  and  the  distributioil  of  power,  to  prepare  to  repel  and 
neutralize  these  repeated  attacks. 

Your  Committee  has  thought  that  some  action  should  be  taken 
to  consolidate  in  a  greater  degree  the  interests  involved,  that 
special  effort  should  be  aiade  to  have  every  electric  lighting  com- 
panj-  in  the  province  identified  with  the  .\ssociation.  .\  number 
of  companies  who  h.ive  benefitted  to  a  marked  degree  by  the 
work  done  by  this  Committee  have  not  contributed  in  any  wa\  to 
the  expenses  incurred.  If  every  company  who  are  interested 
would  .issume  a  fair  share  of  the  burden,  it  would  merely  be  a 
nominal  one,  and  provision  in  a  pro}H»r  manner  would  be  made  to 
meet  these  periodical  attacks  upctn  their  interests.  Your  Com- 
mittee would  recommend  tha'  tlie  .\ssc>cialion  take  some  action 
looking  to  the  consolidation  of  these  interests  and  to  a  proi'cr 
method  of  again  making  provision  to  meet  attacks  upon  this 
legislation. 

The  number  of  companies  and  individuals  who  have  subscribed 
towards  the  fund  this  year  is  7t>;  last  year  the  number  was  51. 
The  names  of  the  contributors  are  as  follows  : 

Maltawa  Electric  Co.;  Jos.  Knox,  Slayner  :  Paris  Electric  Co.; 
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Trenton  Electric  Co.;  Parry  Sound  Electric  Co.;  North  Bay 
Electric  Co.;  TiLsonbuig  Electric  Co.;  Rat  Portage  Electric  Co.: 
Woodstock  Electric  Co.;  Robertson,  Rowland  &  Co.,  Walkerton; 
H.  Gruetzner,  Hanover;  -Aylmer  Electric  Co. ;  Wingham  Electric 
Co.;  Bowmanville  Electric  Co.;  W.  Moore  &  Sons,  Meaford  ; 
Shelbiirne  Electric  Co.;  Toronto  Electric  Light  Co.;  John  Philip, 
Grand  Valley  ;  Madill  Bros.,  Lakefield  ;  Owen  Sound  Electric  & 
Illuminating  Co. ;  Napanee  Electric  Co. ;  Seaforth  Electric  Co. ; 
Peterboro  Electric  Co.;  Kingsville  Electric  Co.;  Lindsay  Light, 
Heat  &  Power  Co.;  Arnprior  Electric  Co.;  Gait  Gas  Co.;  Strat- 
ford Electric  Co.;  Storniont  Electric  Co.,  Cornwall  ;  Watford 
Electric  Co. ;  Leamington  Electric  Co.;  Pembroke  Electric  Co.; 
St.  Catharines  Electric  Co.;  William  Snider,  Waterloo  ;  People's 
Electric  Co.,  Windsor;  St.  Thomas  Electric  Co.;  Gananoqiie 
Electric  Co.;  Welland  Electric  Co.;  Port  Hope  Electric  Co.; 
Sarnia  Electric  Co. ;  Smith's  Falls  Electric  Co. ;  Uxbridge  Elec- 
tric Co.;  Ottawa  Electric  Co.;  L.  H.  Reesor,  Si.  Marys  ;  Strath- 
roy  Electric  Co.;  W.  A.  Mackay,  Renfrew;  A.  A.  Wright, 
Renfrew  ;  Cataract  Power  Co.,  Hamilton  ;  Howes  &  Leighton, 
Harrislon,  Ont. ;  Simcoe  Gas  &  Water  Co.;  Cobourg  Electric 
Co.;  Norwood  Electric  Co.;  Carleton  Place  Electric  Co.;  Brant- 
ford  Electric  &  Operating  Co.;  Alliston  Elec'ric  Co.;  London 
Electi  ic  Co.;  Kingston  Electric  Co.;  Gravenhurst  Electric  Co.; 
Hamilton  &  Prout,  Forest  ;  Dunnville  Electric  Co.;  Guelph 
Electric  Co.;  Midland  Electric  Co.;  Berlin  Gas  Co.;  Markdale 
Electric  Co. ;  Almonte  Electric  Co.;  Georgetown  Electric  Co.; 
Ingersoll  Electric  Co. ;  Dundas  Electric  Co.;  D.  A.  Mclntyre, 
Paisley  ;  R.  P.  Bearman,  Chesley  ;  Clinton  Electric  Co.;  Kilmer, 
Crawford &■  Mclntyre,  Durham  ;  Petrolea  Electric  Co.;  L  J. 
Gould,  Uxbridge;  Wallaceburg  Electric  Co. ;  Wiarton  Electric  Co. 

Your  committee  is  glad  to  be  able  to  state  that  the  legislation 
obtained  and  protected  through  its  efforts  has  been  of  the  most 
vital  importance  to  several  companies  during  the  year,  in  prevent- 
ing what  might  be  termed  the  absolute  confiscation  or  destruction 
of  their  property.  At  the  same  time,  the  measure  is  eminently 
fair  to  the  municipalities  and  protects  their  interests  equally  with 
those  of  the  companies  concerned. 

Your  committee  have  to  express  their  acknowledgement  to  those 
gentlemen  who  actively  assisted  them,  at  considerable  sacrifice  of 
time  and  at  their  own  expense,  in  defending  the  rights  of  the  com- 
panies before  the  Legislature. 

J.  J.  Wright, 
Chairman  Committee  on  Legislation. 

The  President  :  There  was  a  Committee  appointed 
to  confer  with  the  Underwriters,  a  continuation  ot  the 
Committee  of  the  preceding^  year  ;  Mr.  Gossler  is  the 
chairman  of  that  Committee. 

Mr.  P.  G.  Gossler  :  Your  Committee  appointed 
at  the  last  convention,  consisting^  of  Mr.  Sangster, 
Mr.  Dion,  Alderman  Sadler  and  myself,  met  on 
the  15th  January  last  in  the  Windsor  Hotel,  Mon- 
treal, with  a  view  of  discussing  and  considering  a 
by-law  which  it  is  proposed  to  incorporate  in  the 
building  by-laws  of  Montreal,  known  as  the  Montreal 
Building  By-law  of  i8gg.  Section  168  of  this  by-law 
proposed  that  all  electric  installations  within  the  city  of 
Montreal  should  be  inspected  and  a  certificate  of  inspec- 
tion, to  the  effect  that  the  installation  is  in  accordance 
with  the  Board  of  Fire  Underwriters'  rules,  should 
be  issued  before  such  connection  was  made.  Alderman 
Sadler  had  taken  up  this  proposed  by-law  in 
detail,  and  after  due  consideration  of  the  matter, 
especially  in  view  of  there  being  nothing  definite  stated 
in  the  proposed  by-law  as  to  who  should  stand  the 
expense  of  this  inspection  department,  it  was  not 
thought  advisable  for  your  committee  to  take  the  matter 
up  in  a  formal  manner.  However,  as  the  Secretary  of  the 
Board  of  Fire  Underwriters,  Mr.  Hadrill,  expressed 
last  year  that  he  was  in  hopes  that  municipalities 
would  pass  such  by-laws  throitghout  the  Dominion  that 
would  make  the  enforcement  of  the  Fire  Underwriters' 
rules  part  of  the  building  laws,  and  that  the 
expense  of  such  enforcement  or  compliance  with 
the  law  would  be  stood  by  the  municipalities  ;  it 
would  seem  that  this  by-law  was  intended  to  be 
the  first  step  in  that  direction,  and,  after  considering 
the  matter  at  the  Windsor  Hotel,  as  I  stated  before,  it 
was  not  thought  advisable  to  take  the  matter  up  until 
such  time  as  this  by-law  was  presented  for  enact- 
ment before  the  city  of  Montreal.  The  Committee 
really  hws  taken  no  definite  steps  except  to  familiarize 
itself  with  the  proposed  legislation,  and  having  Alder- 
man Sadler  keep  his  eye  on  the  by-law  as  it  pro- 
gresses. There  has  really  been  no  progress  made 
towards  having  a  definite  bureau  of  inspection  estab- 
lished in  the  Province  of  Quebec  or  throughout  the 
Dominion,  and  at  the  suggestion  of  the  meeting  it  was 
resolved  to  let  the  established  systems  of  inspection  as 
then  existing  remain  without  being  interfered  with.  I 
further  wish  to  say  that  the  minutes  of  that  meeting  to 


discuss  that  by-law  in  detail,  and  also  a  copy  of  the 
proposed  by-law,  will  be  incorporated  in  my  report  to 
the  Association. 

The  President  :  There  was  a  committee  appointed 
last  year  at  Hamilton  to  deal  with  the  proposed 
"  Standardization  of  Accounts,"  as  suggested  in  a 
paper  read  before  that  convention.  We  have  a  report 
from  Mr.  D.  R.  Street. 

The  Secretary  read  the  report,  as  follows  : 

REPORT  OF  COMMITTEE  ON  STANDARDIZATION  OF  ACCOUNTS. 

To  the  President  of  the  Canadian  Electrical  Association: 

Sir, — As  there  is  apparently  an  idea  on  the  part  of  the  executive  of 
the  Association  that  I  am  chairman  of  the  committee  "  to  formulate  a 
standard  system  of  accounting  lor  our  central  stations  in  Canada,  "  I 
lake  the  liberty  of  reporting  that  at  a  meeting  of  this  committee  held  in 
the  Royal  Hotel,  Hamilton,  on  the  30th  of  June,  1899,  at  which  Mr. 
Hatr,  Mr.  Wright  and  myself  were  present,  Mr.  Hart  was  unanimously 
chosen  as  chairman  of  the  committee,  this  being  out  of  deference  to 
him  as  the  author  of  a  very  e.Ncellent  paper  on  accounting  read  at  the 
last  convention,  from  which  the  present  committee  is  the  issue. 

As  Mr.  Hart,  the  chairman,  I  understand,  is  in  the  Lower  Provinces, 
and  may  possibly  not  be  at  this  convention,  and  as  it  is  impossible  for 
me  to  be  there  on  the  first  day,  I  take  the  liberty  of  stating  that  the 
committee  has  done  some  work,  though  not  much.  However,  a  start 
has  been  made  and  a  certain  amount  of  correspondence  has  been  done 
and  data  collected,  forms  have  been  received  from  Mr.  T.  E. 
Oakley,  of  Fort  William  ;  we  have  Mr.  Hart's  paper  read  at  last  con- 
vention, also  a  communication  from  the  Librarian  of  McGill  College 
saying  that  a  copy  of  the  report  of  the  National  Electric  Light  Associa- 
tion proceedings  held  in  Montreal  some  eight  years  ago,  and  which  con- 
tains an  excellent  paper  on  accounting,  is  at  the  disposal  of  the  com- 
mittee at  the  College,  bui  unfortunately  cannot  be  removed.  We  also 
had  a  very  good  paper  upon  the  same  lines  that  this  committee  is 
working,  from  Mr.  Colquhon,  submitted  at  the  last  meeting  of  the 
National  Electric  Light  Association. 

Please  bear  in  mind  that  should  Mr.  Hart  be  present,  as  he  possibly 
may,  he  will,  of  course,  have  his  own  report  as  chairman,  and  I  would 
respectfully  request  that  this  letter  to  yourself  should  in  that  case  not 
be  used. 

Yours  tiuly, 

T).  R.  Street. 

The  President  :  There  was  a  proposal  to  establish 
a  standard  for  arc  lamps  which  could  be  embodied  in 
contracts  to  take  the  place  of  the  old  standard  of  2,000 
or  1,200  c.p.,  which  led  to  many  disputes  ;  it  was 
taken  up  at  the  last  meeting  and  discussed  to  some 
extent  and  a  Committee  appointed  to  make  some  sug'- 
gestion  at  the  next  convention.  Mr.  Higman,  of 
Ottawa,  was  chairman,  and  Mr.  Gossler  was  a  member 
of  that  Committee.  As  Mr.  Higman  is  not  here  and 
has  sent  no  report,  perhaps  Mr.  Gossler  could  make  a 
verbal  report  of  what  has  been  done  by  that  Committee 
during  the  year. 

Mr.  P.  G.  Gossler  :  Mr.  President,  after  considera- 
tion of  the  matter  and  the  remarks  that  were  made  at 
the  last  convention,  it  was  thought  that  it  would  be 
premature  to  decide  on  any  definite  standard  at  the 
present  time  for  illumination  of  arc  lamps.  There  are 
so  many  possibilities  of  inaccuracies  being  introduced 
in  the  rating  of  street  lights  on  a  basis  of  c.p.  that  such 
a  rating  has  almost  been  entirely  superseded  by  the  watt 
basis,  that  is,  the  watts  consumed  per  lainp,  and 
at  the  present  time  the  same  energy  indifferent  types  of 
lamp  gives  a  very  decided  difference  of  illumination;  it 
was  thought  best  to  not  even  make  any  suggestions 
towards  a  definite  standard  until  such  tiine  as  there  was 
more  universal  accord  on  the  subject  of  exactly  what 
energy  should  be  used  in  lamps,  or  what  illumination 
could  be  expected  from  different  classes  of  lamps.  As 
you  all  know,  there  is  a  very  great  diversity  of  opinion 
on  the  subject. 

Mr.  J.  Yule  :    Wasn't  there  a  resolution  carried  ? 

Mr.  Gossler  :  Not  being  chairinan  of  the  Committee, 
I  am  really  not  familiar  with  the  details.  There  may 
have  been  a  resolution.  \'ou  were  present,  were  you 
not,  Mr.  Yule  ? 

Mr.  Yule  :  Yes. 

Mr.  Gossler  :  You  were  a  member  of  that  Coin- 
tnittee. 

Mr.  Yule  :  My  recollection  is  there  was  a  resolu- 
tion. 

The  President  :  My  recollection  is  we  passed  a  reso- 
lution in  order  to  narrow  down  the  discussion,  which 
had  been  of  a  very  rambling  character.  A  resolution 
was  passed  to  bring  the  discussion  within  a  certain 
channel,  but  that  resolution  was  to  the  eflect  that  the 
rating  should  be  on  a  wattage  basis,  and  there  were 
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some  Other  things  besides  that  which  were  to  serve  as  a 
basis  for  discussion  at  a  future  meeting,  but  that  other 
meeting  not  having  been  held,  I  don't  know  \that  it 
would  be  wise  to  present  the  conclusions  of  that  first 
meeting  as  a  report.  It  was  only  preliminary,  and  it 
may  have  been  all  undone  at  a  subsequent  meeting. 
I  agree  with  Mr.  Gossler  that  it  would  not  be  safe  to 
express  ourselves  on  this  point  whicn  is  now  engaging 
the  attention  of  more  important  bodies  elsewhere  ;  we 
might  let  them  speak  first.  Possibly  to-morrow,  when 
the  consideration  of  these  reports  comes  up,  we  mig^it 
decide  to  continue  the  committee  and  see  what  they  can 
do  next  year. 

Mr.  Gossler  :  In  connection  with  Mr.  Yule's  sugges- 
tion of  a  resolution  having  been  passed  relating  to  the 
waf^age  to  be  used  per  lamp,  I  may  say  that 
there  may  be  the  same  wattage  in  the  arc  and 
yet  have  altogether  a  different  illumination.  Of  course, 
it  depends  upon  the  character  and  size  of  the  arc. 

Mr.  Yule  :  You  were  asked  to  report  on  that. 

Mr.  Gossler  :  If  I  was  I  certainly  have  overlooked 
it.  I  have  not  gone  into  it  with  a  view  of  making  a 
report.  I  could  possibly  talk  for  an  hour  and  a  half  on 
the  subject  of  arc  lamps,  but  I  didn't  know  I  was  to 
make  a  report. 

Mr.  Yule  :  I  m.ean  to  a  subsequent  meeting  of  the 
Committee,  not  to  this  convention.  It  is  understood 
this  Committee  has  no  power  whatever  ;  they  simply 
make  a  recommendation  to  the  government  depart- 
ment. 

The  President  :  The  next  order  is  the  appointing  of 
the  Nominating  Committee.  The  duties  ot  this  Com- 
mittee are  to  suggest  names  for  the  various  standing 
committees  for  the  coming  year  and  for  the  officers  to 
be  elected  on  the  31st.  I  will  appoint  on  this  committee 
Messrs.  E.E.  Gary,  P.G.  Gossler,  J.J.  Wright,  J.  Yule 
and  J.F.H.  Wyse.  It  these  gentlemen  will  get  together 
between  this  and  to-morrow,  they  can  take  as  a  basis 
for  the  committees  last  year's  list  ;  the  same  com- 
mittees will  very  likely  be  continued,  and  suggest  who 
should  compose  them,  as  well  as  the  officers  for  next 
year.  This  is  intended  as  a  guide  and  a  help  to  tlie 
convention.  It  is  not  binding  by  any  means,  and  other 
nominations  can  be  made  when  the  time  comes. 

The  President  :  I  think  if  there  is  any  general  busi- 
ness to  be  brought  before  the  convention,  we  should 
hear  it  now,  because  the  author  of  the  first  paper  on  the 
list  is  not  here  yet,  and  the  time  at  our  disposal  this 
morning  is  short. 

Mr.  J.  J.  Wright  :  On  the  other  hand,  there  are 
others  who  have  some  business  to  bring  before  the  con- 
vention, thinking  it  will  come  after  the  reading  of  the 
papers. 

The  President  :  I  would  like  to  have  a  little  larger 
audience  for  the  reading  of  the  papers,  and  I  think  we 
will  have  it  this  afternoon. 

Mr.  J.J.  Wright  :  I  would  suggest  that  an  adjourn- 
ment would  be  in  order  now  until  the  afternoon  session. 

The  President  :  I  am  sorry  to  see  such  an  old  mem- 
ber as  Mr.  Wright  talk  about  wasting  time  in  this  way. 
However,  it  that  is  your  wish,  all  right. 

Mr.  Wright:  If  there  is  any  business  to  come  before 
the  convention  which  members  wish  to  bring  up  now,  I 
am  quite  agreeable. 

Mr.  J.F.H.  Wyse  :  I  understand  there  is  a  motion 
to  adjourn.     I  second  the  motion. 

Mr.  Gossler  : — As  a  further  suggestion,  1  know  that  on 
the  next  train  from  Montreal  there  will  be  at  lea«t  ten 
or  fifteen  members,  and  it  will  be  hardly  fair  to  them  to 
proceed.  However,  it  may  not  be  fair  to  us  for  them  to 
stay  behind.  But  a  postponement  for  an  hour  or  two 
hoLirs  will  probably  not  be  out  of  the  way. 

The  President  :  It  is  moved  by  Mr.  J.  J.  Wright, 
seconded  by  Mr.  J.  F.  H.  Wyse,  that  this  meeting 
adjourn  until  2.15  this  afternoon. 

On  a  vote  having  been  taken,  the  motion  was  declared 
carried. 

AFTERNOON  SESSION. 

At  2.45  p.m.  the  President  called  the  convention  to 
order. 


The  President  :  The  first  order  is  general  business  ; 
if  there  is  nothing  in  the  wa}^  of  general  business,  we 
will  pass  on  to  the  reading  of  papers.  The  first  paper 
is  by  Mr.  Camp,  C.P.R.  Telegraph  Company,  Montreal. 
I  have  a  telegram  from  Mr.  Camp  stating  that  he  will  ar- 
rive at  4.30  this  afternoon,  and  asking  us  to  postpone 
the  reading  of  his  paper.  The  next  is  a  paper  by  Prof. 
Owens.  I  have  a  letter  here  stating  that  Prof.  Owens 
has  been  called  away  to  Maryland  on  account  of  the 
death  of  his  sister.  Prof.  Owens  did  not  send  in  his 
paper.  The  next  is  a  paper  by  Mr.  F.  H.  Leonard,  of 
Montreal.  Mr.  Leonard  is  in  the  city,  but  is  not  here 
just  now,  and  as  it  is  getting  late.  Prof.  Herdt  has  con- 
sented to  read  his  paper  now.  The  paper  is  on  "  Con- 
ditions Affecting  the  Wave  Form  of  Alternators." 

Prof.  L. A.  Herdt,  McGill  University,  Montreal,  read 
his  paper.  (See  page  171). 

The  President  :  You  have  heard  the  able  paper  by 
Prof.  Herdt.  As  he  has  stated,  the  subject  is  of  great 
importance,  especialh"  now  when  alternating  current 
generators  are  being  used  to  such  an  extent  that  all 
cervices,  net  only  incandescent  lighting,  but  arc  lighting 
and  motors,  are  furnished  from  alternating  current 
generators.  To  those  of  us  who  have  been  accustomed 
to  look  upon  the  sine  curve  as  approximately  correct  in 
dealing  with  alternating  current  phenomena,  the  results 
shown  here  are  somewhat  startling.  This  paper  is 
open  for  discussion,  gentlemen.  I  regret  the  fact  that 
the  papers  could  not  have  been  placed  in  the  hands  of 
the  members  some  lime  before  the  opening  of  the  con- 
vention, because  papers  ot  that  nature  require  some 
study.  It  was  our  purpose  that  there  should  be  oppor- 
tunity for  studying  them.  I  must  say,  however,  that 
although  the  Committee  on  Papers  have  used  their  ut- 
most endeavors  to  get  the  papers  printed  in  time,  they 
have  failed.  Could  we  hear  from  Mr.  Leonard  on  this 
subject  ? 

Mr.  Leonard  :  Well,  no,  1  am  hardly  prepared  to 
say  anything  on  Prot.  Herdt's  paper.  I  didn't  come 
into  the  room  until  the  paper  was  half  through,  and  1 
would  like  to  study  it  a  little  further  before  taking  up 
any  discussion  on  it. 

The  President  :  Perhaps  we  had  better  postpone  the 
discussion  on  this  paper  until  to-morrow.  Are  there 
any  gentlemen  here  who  would  like  to  discuss  this  paper? 

Mr.  Gossler  :  I  would  like  to  ask  Prof.  Herdt  a 
question  for  the  purpose  of  getting  information.  Not 
having  read  the  paper,  I  am  not  very  familiar  with  its 
contents.  Plate  3  shows  different  curves  of  electro- 
motive force  and  different  power  factors  there,  and  I 
notice  that  the  maximum  electro-motive  force  ot  each 
curve  comes  within  possible  15  degrees  of  either  side  of 
the  90  degree  line.  You  have  shown  here  electrical 
degrees  from  zero  to  180,  and  the  maximum 
electro-motive  force  on  all  those  curves  is  within  15  de- 
grees either  way  of  90  degrees.  You  have  your 
maximum  electro-motive  force  practically  on  a  straight 
line. 

Prof.  Herdt  :  Yes. 

Mr.  Gossler  :  I  was  under  the  impression  that  fre- 
quently the  demagnetizing  effect  distorted  the  magnetic 
field  so  as  to  throw  the  maximum  F.>LF.  further  than 
15  degrees  one  way  or  the  other. 

Prof.  Herdt  :  The  ordinates  ot  the  curves  at  load 
have  been  plotted  60  volts  below  that  of  the  preceding 
ones,  for  clearness.  At  full  load,  too  per  cent,  power 
factor,  the  electro-motive  force  is  shown  to  be  shifted 
about  ten  degrees  in  the  direction  of  rotation  ;  how- 
ever, as  the  power  factor  is  decreased,  this  is  gradually 
reduced  until  we  fin\l  that  with  a  power  factor  ot  55  per 
cent.,  the  electro-motive  force  wave  is  nearly  back  in 
the  original  position  of  the  no  load  wave. 

Mr.  tuissler  : — It  is  an  individual  characteristic  of 
the  machine.  I  should  say  that  was  a  very  good 
machine. 

Prot.  Herdt  : — It  is  a  very  good  machine.  If  you 
like  to  consider  that  later,  Mr.  Gossler,  we  can  do  so. 

Mr.  Gossler  : — I  just  wanted  to  get  that  information. 

The  President  : — Is  there  any  further  discussion  ?  If 
not,  we  will  go  on  with  Mr.  Leonard's  paper,  and  we 
will  give  you  an  opportunity  to  take  Prof.  Herdt's  paper 
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up  a.ga\n  to-morrow.  I  have  much  pleasure  in  callino- 
upon  Mr.  F.  H.  Leonard,  of  Montreal,  to  read  his  paper 
entitled  "  Power  Factor  as  Affecting  Operation  and 
Investment,  with  Special  Reference  to  Induction  Motors 
and  Enclosed  Arc  Lamps." 

Mr.  F,  H.  Leonard  read  his  paper.    (See  page  173). 

The  President  :  Gentlemen,  I  think  I  may  state 
that  this  is  one  of  the  best  papers  we  have  had  submit- 
ted to  this  Association.  It  deals  with  matters  that  as 
central  station  managers  some  of  us  have  to  consider 
very  seriously,  and  I  wish  you  would  give  it  a  very  full 
discussion.  It  contains  a  great  deal  of  interesting 
matter,  from  the  standpoint  of  theory  as  well  as 
that  of  practice,  and  1  hope  it  will  receive  due  consider- 
ation. It  is  now-  open  for  discussion. 

Mr.  E.  E.  Cafy  :  Mr.  President,  don't  you  think  it 
is  somewhat  necessary  to  allow  the  members  to  digest 
these  papers  over  night.  There  are  a  number  of 
modest  individuals  here,  and  their  digestion  is  a  little 
out  of  order,  and  it  is  only  in  the  morning  they  are  pre- 
pared to  tear  the  papers  to  pieces.  I  would  offer  the 
suggestion  that  we  read  another  paper  and  then  discuss 
the  three  of  them  in  the  morning. 

The  President  :  I  am  quite  agreeable  to  that,  but  if 
there  are  any  members  here  who  have  anything  to  say 
on  the  papers  now,  or  wish  to  ask  for  ioformation,  I 
think  we  might  hear  them. 

Prof.  Herdt  :  I  would  like  to  say  a  word  in  regard 
to  one  paragraph  here  at  the  top  of  page  5:  "It  this 
leading  phase  displacement  can  be  made  equal  to  the 
lagging  phase  displacement  of  other  devices,  a  power 
factor  of  unity  would  result,  as  suggested  by  an  eminent 
engineer,  though  in  practice,  during  a  period  covering 
the  whole  history  of  this  branch  of  the  art,  I  have  never 
met  such  a  condition,  nor  have  any  of  my  friends  in  the 
profession,  many  of  whom  have  had  extensive  experi- 
ence with  synchronous  and  induction  motors  separately 
and  both  together  on  the  same  circuit."  In  regard  to 
that  point,  is  it  not  so  that  the  difficulty  in  obtaining 
unity  power  factor  is  due  to  the  difference  existing  be- 
tween the  wave  form  of  the  generating  and  receiving 
machinery  ?  Still  in  ^most  cases  it  seems  that  with  a 
proper  adjustment  of  field  excitation  the  power  factor 
may  be  made  to  reach  very  close  to  unity. 

Mr.  Leonard  :  On  that  subject  I  can  state  at  the 
end  of  an  experience  extending  over  several  years  in 
manufacture  and  experiments  leading  up  to  the  manu- 
facture of  a  single  phase,  self  starting  synchronous 
motor,  I  have  concluded,  as  I  intimated  in  the  paper, 
that  over-excitation  cannot  be  carried  too  far.  If  a 
synchronous  motor  is  over-excited  beyond  a  certain 
limit,  it  begins  to  make  the  circuit  unstable  and  there 
immediately  results  a  very  vigorous  pumping  and 
flickering  of  the  lights  which  makes  the  thing  utterly 
impracticable  on  a  commercial  circuit.  Theoretically  it 
may  be  otherwise,  but  in  practice  there  are  mechanical 
and  electrical  difficulties  which  enter  into  the  question 
that,  so  far  as  I  have  been  able  to  learn,  put  the  thing 
out  of  the  question  entirely.  I  would  like  very  much 
to  meet  somebody  that  has  ever  had  the  experience  of 
obtaining  the  power  factor  of  unity  on  motor  work.  I 
have  talked  op  the  subject  frequently  with  many  of 
my  friends  who  are  quite  prominent  in  the  profession, 
and  who  have  had  excellent  opportunities  to  investigate 
this  matter,  but  up  to  now  I  fail  to  find  anybody  who 
has  secured  this  wonderful,  or  what  seems  to  me 
wonderful,  result.  It  is  theoretically  all  right  and  should 
be  obtained,  but  in  practice  it  seems  to  be  out  of  the 
question. 

Mr.  Gossler  :  In  regard  to  the  matter  of  unity  power 
factor,  does  not  Mr.  Leonard  mean  to  say  that  the  power 
factor  of  unity  is  rather  an  unstable  quantity  under 
commercial  conditions,  and  not  that  it  cannot  be  pro- 
cured, for  I  know  unity  power  factor  can  be  obtained, 
but  there  has  been  difficulty  experienced  in  maintaining 
unity  power  factor  under  commercial  conditions.  It  is 
a  well  known  theoretical  fact  that  unity  power  factor 
can  be  obtained,  but  there  has  been  experienced  con- 
siderable difficulty  in  maintaining  unity  power  factor  on 
account  of  the  unstable  conditions  existing  at  the  time. 
I  have  not  had  an  opportunity  of  reading  this  paper 
before  it  was  presented,  and  as  it  is  going  to  be  discussed 


to-morrow,  I  desire  to  bring  up  a  few  points  for  informa- 
tion, and  which  I  should  like  to  hear  discussed  in  the 
morning.  I  notice  that  after  a  discussion  of  the  charac- 
teristics of  the  synchronous  and  induction  motors,  that 
the  statement  is  made  that  the  preference  is  altogether 
in  favor  of  a  well  designed  induction  motor.  Now, 
while  the  usefulness  of  the  induction  motor  is  without 
question,  there  are  also  certain  conditions  which  make 
the  synchronous  motor  almost  indispensable  to  a  large 
operating  system.  When  under  the  control  of  the 
central  station  the  synchronous  motor  is  one  of  the  most 
valuable  adjuncts  to  a  general  supply  system.  This  is 
well  illustrated  under  practical  conditions  in  the  Buffalo 
arc  light  system,  where  the  power  factor  on  the  general 
system  is  maintained,  I  understand,  under  their  condi- 
tions at  about  .97  or  .98.  I  do  not  think  there  is  any 
claim  that  induction  motors  operate  at  a  power  factor 
of  .97  or  .98,  or  that  they  can  be  made  to  better  the 
power  factor  system  so  as  to  maintain  it  under  normal 
conditions  anywhere  in  the  neighborhood  of  .97  or  .98. 
It  therefore  seems  that  the  impression  which  I  have 
obtained  from  Mr.  Leonard's  paper  that  the  preference 
is  to  be  altogether  in  favor  of  a  well  designed  induction 
motor  over  the  synchronous  motor,  is  wrong.  1  know 
of  several  large  installations  that  «re  at  present  being 
designed  where  it  is  proposed  to  install  synchronous 
motors.  In  another  part  of  Mr.  Leonard's  paper  he 
has  compared  the  action  of  the  induction  motor  to  a 
transformer,  stating  that,  being  complete  in  itself,  the 
regulation  was  automatic.  The  impression  which  I 
have  gained  from  this  statement  is  that  there  is  no 
regulation  of  the  generator  required  to  overcome  in- 
creases or  decreases  of  the  load  on  induction  motors. 
The  operation  of  induction  motors  shows  that  regulation 
of  the  generators  is  necessary  to  compensate  for  changes 
in  load  on  the  motors.  We  know  that  throwing  a  load 
on  an  empty  transformer  increases  the  power  factor  of 
the  general  system,  and  consequently  permits  of  better 
regulation,  for  the  reason  that  it  brings  the  current  more 
nearly  in  phase  with  the  electro-motive  force,  but  cer- 
tainly regulation  of  the  generator  is  required  to  compen- 
sate for  any  increase  of  load  on  the  transformer,  even  if 
the  load  introduced  does  bring  the  current  more  nearly 
in  phase  with  the  electro-motive  force  ;  consequently 
the  impression  given  in  this  paper  that  an  induction 
motor  causes  an  automatic  regulation  of  the  system, 
and  no  change  of  field  excitation  is  required,  is  incorrect. 
Mr.  Leonard  further  states  that  the  best  load  for  a 
synchronous  motor  is  one  of  a  steady  character.  This 
same  statement  applies  to  induction  motors,  engines, 
water  wheels,  or  any  motor.  Mr.  Leonard  has  stated 
that  as  high  a  power  factor  of  an  induction  motor 
under  full  load  conditions  has  been  obtained  as  .94, 
but  there  are  very  few  conditions,  especially  when  there 
are  a  great  many  of  them,  which  allow  of  motors  being 
operated  continuously  at  full  load.  There  has  been 
reference  made  to  an  operating  plant  where  in  one  in- 
stallation there  are  about  3,000  h.  p.  in  motors,  ranging 
from  fan  motors  to  motors  of  500  h.p.,  and  that  recent 
measurements  showed  the  power  factor  of  the  circuits 
supplying  this  installation  to  be  about  .90.  I  think  I 
know  what  plant  Mr.  Leonard  has  reference  to,  because 
I  operate  it.  I  may  say  we  found  that  under  certain 
conditions  we  had  on  our  transmission  lines  supplying 
our  entire  system  at  our  power  house  a  power  factor  on 
a  commercial  load  of  about  .94  ;  the  load  consisting  of 
a  general  lighting  and  power  business  ;  several  large 
motors  being  of  the  synchronous  type  ;  we  found  that 
by  removing  about  25  per  cent,  of  the  synchronous 
motor  capacity,  and  placing  additional  induction  motors 
on  the  system,  the  power  factor  was  reduced  from  .94  to 
.87,  thereby  reducing  the  full  load  unity  power  factor 
capacity  of  the  generator  from  about  88  to  75  per  cent. 
In  stating  that  it  is  necessary  to  have  synchronous 
motors  started  by  means  of  external  starting  apparatus 
I  presume  the  self-starting  synchronous  motors  have 
been  overlooked.  However,  the  latter  .ibsorb  a  large 
amount  of  starting  current,  frequently  several  times 
the  full  load  current.  I  also  know  of  a  number 
of  induction  motors  in  commercial  use  that  recjuire 
several  times  the  full  load  current  for  starling. 
1  think   the  Association  is  certainly  very  much  indebtei.1 
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to  Mr.  Leonard  for  that  paper,  because  it  is  on  a  sub- 
ject that  is  pretty  close  to  us  all.  I  think  we  all  regret 
that  we  have  not  had  a  chance  to  make  a  pretty  close 
study  of  it  before  it  was  presented.  There  is  one 
more  note  I  have  marked  in  reading  it  over.  Mr. 
Leonard,  I  see  further  on,  recognizes  there  is 
some  use  for  synchronous  motors.  He  says  : 
"  In  some  notable  cases  where  central  stations  are  using 
power  transmitted  from  a  distance,  induction  or  syn- 
chronous motors  have  been  coupled  direct  to  D.C.  arc 
dynamos  ;  this  would  be  the  ideal  place  to  use  a  syn- 
chronous motor  immediately  under  control  of  the  central 
station  if  the  induction  motor  load  occurred  at  the  same 
time,  but  unfortunately  they  occur  at  different  periods." 
The  maximum  demand  on  a  central  station  supplying 
light  and  power  is  at  the  time  when  the  lighting  of 
offices  and  stores  and  the  day  power  business  overlaps 
the  evening  lighting  load.  In  Montreal  this  overlap- 
ping of  day  load  and  evening  load  occurs  during  seven 
months  out  of  the  year,  also,  at  the  same  time  the 
arc  lights  are  operating,  so  that  the  power  required 
to  operate  them  is  in  demand  at  the  time  of  this  over- 
lapping ;  consequently  any  synchronous  motors  used  to 
operate  arc  machines  could,  during  seven  months  of  the 
year,  be  used  to  better  the  power  factor  on  the  general 
system,  in  consequence  of  which  there  would  be  avail- 
able more  generator  capacity  than  if  the  arc  lights  were 
operated  by  means  of  motors  having  a  lower  power 
factor  than  that  obtainable  with  synchronous  motors. 

Mr.  Leonard  :  I  don't  think  I  differ  so  very  much 
from  Mr.  Gossler  on  a  good  many  of  the  points.  I 
called  attention  particularly  in  my  paper  to  the  tact  that 
there  are  places  in  which  a  synchronous  motor  can  be 
used  to  great  advantage  in  overcoming  line  drop.  If 
you  could  distribute  synchronous  motors  at  certain 
centres  of  distribution  where  your  drop  is  heaviest  and 
your  variation  in  load  the  greatest,  and  you  have  an 
attendant  there  in  charge  who  is  under  control  of  the 
central  station,  as  I  say  in  the  paper,  it  would  certainly 
serve  as  a  very  valuable  adjunct  to  the  central  station 
management.  You  would  reduce  the  amount  of  copper 
and  you  would  require  less  attention  at  your  switch- 
board, although  that  would  have  to  be  made  up  by  the 
attention  of  the  man  at  the  motor,  while  under  those 
conditions   it   would  be  necesssary  to  have  the  syn- 


Gossler  mentions  was  one  where  we  took  the  two  syn- 
chronous motors  (we  only  had  two  on)  off  our  line,  and 
in  place  we  put  in  all  of  the  small  induction  motors, 
many  of  which  were  running  under  load.  A  small  in- 
duction motor  does  not  give  as  good  a  power  factor 
usually  as  a  large  one  ;    they  Improve  slightly  as  the 


7S        its       2jS  Too 

Performanck  Curves — 50  h.  p.  Induction  Motor. 

chronous  motor  large  enough  in  capacity  so  as  to  take 
care  of  the  work  it  has  to  do  as  a  motor,  and  besides 
that  have  capacity  for  furnishing  leading  currents  to 
overcome  the  lagging  currents  produced  by  other  in- 
ductive devices.  With  regard  to  power  factor,  Mr. 
Gossler  in  his  remarks  made  a  little  slip  ;  he  said  that 
the  induction  motors  made  the  power  factor  higher. 
I   think  he  meant  the  reverse.    The  case  that  Mr. 
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size  increases,  but  a  small  induction  motor  with  a  light 
load,  it  is  recognized,  has  a  lower  power  factor  ;  and 
as  I  say  in  my  paper,  the  regulation  of  the  line  may  be 
improved  by  the  use  of  the  induction  motor.  I  think 
that  experience  will  bear  that  o  jt.  We  have  at  full 
load  a  ver\  high  power  factor.  I  have  a  diagram  here 
which  I  have  taken  and  I  will  put  it  up.  This  is  the 
line  we  have  been  considering;  that  is  the  power  factor. 
This,  I  may,  say  is  taken  in  actual  practice  from  a 
modarate  sized  induction  motor  ;  it  has  a  capacity  of 
50  h.p.  This  is  the  full  load  line  here.  Now,  you  see 
the  power  factor  starts  at  about  20.  The  observations 
are  not  very  accurate  on  these  starting  loads  ;  here  we 
start  with  a  power  factor  of  about  20  —  at  practically  no 
load.  It  almost  instantly  reaches  40,  and  then  up  to 
60,  and  then  rises  gradually  as  the  load  increases,  this 
line  crossing  under  here  and  going  over  this  point  up 
to  93,  almost  94,  with  even  that  small-sized  motor, 
where  the  generator  conditions  and  so  forth  are  right. 
What  I  was  trying  to  maintain  was  that  the  regulation 
of  the  line  is  assisted — not  altogether  compensated  for, 
I  might  say — but  assisted  by  the  use  of  induction 
motors  rather  than  synchronous  motors.  At  full  lo-id 
we  have  a  power  factor  of  .93.  and  we  will  say  at  25 
per  cent,  overload  we  have  got  very  nearly  .94  ;  all 
over  this  range  the  power  factor  is  very  nearly  uniform. 
I  call  attention  in  the  paper  to  t,he  fact  that  the 
induction  motor  should  be  selected  particularly  with 
regard  to  the  amount  of  work  it  has  to  do,  so  as  to 
obtain  the  best  conditions  of  power  factor.  That  is,  it 
you  have  a  load  of  10  h.p.  for  live  minutes  out  of  the 
day,  and  7  h.p.  for  the  other  nine  hours  and  55  minutes, 
you  should  buy,  not  a  lo  h.p.  motor  to  take  care  of  that 
5  minutes,  but  a  7  or  7'^  h.p.  motor  so  as  to  obtain 
the  best  conditions.  Vou  can  stand  an  overload  ol  25 
per  cent.;  your  power  factor  is  really  improved  by  that 
load  ;  all  over  this  range  your  motor  is  running  at  got>d 
power  factor;  if  there  is  any  slight  increase  or  overload  the 
motor  is  safe  if  it  is  properlv  designed,  as  it  should  he 
designed  under  those  conditions.  If  you  throw  a  load 
oft  from  an  induction  m  ■)tor  you  immediately  reduce  the 
power  factor.  Mi.  Gossler  said  the  power  factor  will 
vary  the  electro-motive  force  something  like  the  square 
of  the  variation  in  the  power  factor.  Under  those  con- 
ditions you  have  thrown  off  your  load,  your  generator 
has  lost  part  of  its  load  ;  the  natural  tendency  of  any 
generator  with  fixed  excitation  would  be  to  increase  its 
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electro-motive  force  ;  it  would  immediately,  if  you 
throw  off  a  certain  amount  of  load,  build  up  and 
increase  the  electro-motive  force.  With  an  induction 
motor  having  its  load  thrown  off,  it  brings  the  power 
factor  down  into  this  part  of  the  curve  (refers  to  dia- 
gram), and  in  doing  so  it  demagnetizes  the  field  of  your 
current  generator  and  prevents  the  increase  of  the  field 
and  lowers  the  electro-motive  force  slightly  and  com- 
pensates, in  a  measure,  tor  the  change  of  load.  I  don't 
mean  to  maintain  that  that  will  compensate  automati- 
cally for  every  change.  You  cannot  do  away  with 
your  switch-board  attendant  entirely,  but  I  merely 
wish   to    call    attention    to    the  fact   that    it  assists 
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in  the  regulation  ;  whereas  in  a  synchronous  motor,  if  a 
load  is  thrown  suddenly  off,  your  voltage  immediately 
rises.  You  have  introduced  leading  currents, 
you  increase  your  field  strength  by  the  armature  re- 
action, it  raises  the  electro-motive  force  immediately 
and  will  cause  trouble  with  incandescent  lights  if  your 
attendant  is  not  very  sharp  with  his  work.  If  there  are 
are  any  other  points  I  would  be  very  glad  to  take  them 
up  to-morrow  morning.  I  will  give  a  chance  for  some- 
body else  to  say  a  word  now. 

The  President  :  Are  there  any  other  members  who 
wish  to  speak  on  this  ?  There  is  a  point  mentioned  by 
Mr.  Leonard  at  the  top  of  page  5  where  he  states  that 
a  leading  current  may  be  produced  in  a  synchronous 
motor  to  compensate  for  the  lagging  current  due  to 
other  devices.  He  says,  it  has  been  stated  by  an 
eminent  engineer,  and  it  has  been  stated  by  a  number 
of  authorities,  and  it  is  a  question  which  central 
station  managers  who  are  operating  alternating  current 
motors  want  to  know  all  about.  I  may  say  it  has  been 
stated  to  me  by  eminent  engineers  of  manufacturing 
companies,  that  while  this  was  theoretically  so,  it 
was,  as  stated  by  Mr.  Leonard,  almost  impossible  to 
realize  in  practice.  Now,  this  is  the  point  we  want  to 
know  about.  It  has  been  held  by  people  who 
are  interested  in  having  synchronous  motors  used 
that  this  is  a  valuable  feature  of  the  synchronous 
motor,  that  you  can  use  it  to  off-set  the  lagging 
currents  due  to  other  motors  or  other  devices  on  your 
circuits.  Others  state  that  it  is  impossible  to  obtain 
these  results  in  practice,  except  under  conditions  which 
have  to  be  so  nice  that  you  do  not  get  them  as  a  gen- 
eral rule,  and  if  anybody  can  give  us  more  light  on  this 
particular  point  to-morrow  we  will  be  very  glad  to  have 
it.  If  there  is  no  further  discussion  to-day  we  will 
allow  the  paper  to  lie  on  the  table  for  further  discussion 
to-morrow,  and  we  will  pass  on  to  the  paper  on  "  Some 
Experiments  with  Rotary  Converters,"  by  Messrs. 
A.  G.Grier  and  J.  C.  Hyde. 


Mr.  Grierread  the  paper.  (See  page  175). 
The  President  :  The  auditors  whom  I  appointed  this 
morning  have  completed  their  work  of  auditing  the 
accounts  of  the  Secretary-Treasurer  and  have  certified 
them  to  be  correct  in  every  particular.  If  there  is  any 
general  business  to  bring  before  the  meeting  this  would 
be  a  good  opportunity,  a  better  chance  now  than  to- 
morrow. If  there  is  nothing  I  would  ask  someone  to 
move  an  adjournment. 

Mr.  J.  J.  Wright  moved,  seconded  by  Mr.  P.  G. 
Gossler,  that  this  meeting  adjourn  until  to-morrow 
morning  at  10  o'clock.  Carried. 

SECOND  DAY. 

At  10.30  a.m,  the  President  called  the  convention  to 
order  and  said  :  The  first  item  is  the  consideration  of 
the  President's  address.  The  reason  for  this  order  of 
the  day  is  that  there  are  some  suggestions  in  the  Presi- 
dent's address  which  may  be  taken  up  by  the  Associa- 
tion. As  you  know,  there  are  still  a  number  of  electric 
companies  in  Canada  that  are  not  represented  in  this 
Association,  and  it  has  always  been  the  aim  of  the 
Executive  Committee  to  bring  these  in,  if  possible.  I 
will  read  you  the  suggestion  which  is  made  in  the  ad- 
dress in  connection  with  that  :  "  It  is  a  source  of  grati- 
fication to  me  that  our  membership  continues  to 
increase  notwithstanding  that  a  considerable  number 
of  members  drop  out  of  the  Association  every  year. 
We  should  put  forth  our  best  efforts  to  prevent,  if  pos- 
sible, these  annual  lapses,  and  we  should  not  rest 
satisfied  until  every  electrical  operating,  manufacturing 
and  supply  company,  firm  or  individual  is  represented 
on  the  membership  roll.  In  this  connection  I  would 
submit  for  your  earnest  consideration  whether  it  would 
not  be  well  to  introduce  in  our  constitution  a  feature  ot 
company  membership  such  as  carried  out  by  the 
National  Electric  Light  Association  of  the  U.S.  in 
addiion  to  the  individual  memberships,  which  could 
remain  open  to  those  who  wished  to  avail  themselves  of 
them."  I  thought  it  would  be  well  to  get  an  expres- 
sion of  opinion  from  the  convention  as  to  that  feature. 
Can  we  hear  from  Mr.  J.  J.  Wright  on  that  subject? 
It  is  a  matter  we  may  not  be  able  to  dispose  of  now, 
but  it  would  be  well  to  talk  it  over.  You  know  that 
the  National  Electric  Light  Association  is  composed  of 
companies  ;  the  companies  pay  $25  a  year  and  send 
their  representatives.  It  was  thought  that  where  the 
companies  do  not  send  the  same  members  every  year, 
that  company  membership  would  be,  perhaps,  a  means 
ot  getting  the  companies  interested. 

Mr.  J.  J.  Wright  : — As  I  understand  it,  there  are  a 
number  of  companies  represented  in  our  association  al- 
ready. 

The  President  :  As  companies  ? 

Mr.  Wright  :  As  companies,  I  think. 

The  President  :  No.  Their  officers  are  members 
individually.  We  have  no  such  thing  as  company 
membership. 

Mr.  Wright  : — That  would  be  an  amendment  of  the 
constitution,  and  would  require  notice  for  one  session. 
I  am  willing  to  introduce  a  resolution  to  that  effect, 
giving  notice  of  an  amendment  of  that  kind,  and  leave 
it  to  be  discussed  at  the  next  convention.  We  cannot 
take  any  action  on  that  except  to  propose  it. 

The  President  :  I  thought  if  we  could  get  an  expres- 
sion ot  opinion  from  the  convention,  the  executive 
committee  for  the  coming  year  would  know  what  to 
do. 

Mr.  Wright  :  That  would  blend  itself  with  another 
matter  which  will  probably  come  up  later,  and  that  is 
with  regard  to  identifying  the  electric  companies  with 
the  Association  in  the  matter  of  looking  after  legislation 
and  so  forth.  If  the  electric  light  companies  are  to  be- 
come interested  in  the  Association  as  companies, 
of  course  the  Association  would  be  in  a  very  much 
stronger  position  to  take  hold  of  matters  connected 
with  legislation  ;  and  the  present  haphazard  method  of 
inaking  provision  for  legislation  by  raising  subscriptions 
and  so  forth  would  be  very  much  simplified.  We  have 
no  means  now  except  by  making  a  draft  on  the  various 
companies  as  occasions  arise  ;  we  have  done  that  al- 
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ready  three  times  practically,  and  it  is  a  question,  of 
course,  how  far  it  is  proper  for  that  method  to  continue, 
and  that  is  a  matter  which  I  think  will  have  to  be  taken 
up  by  the  legislative  committee  and  executive  com.mittce, 
probably  jointly,  during  the  coming  year,  to  see  whether 
an  organization  ot  that  kind  could  not  be  completed. 
Your  suggestion,  perhaps,  that  the  companies  should 
become  interested,  might  be  right  in  line  with  that  idea. 

Mr.  H.  R.  Leyden  :  It  seems  to  me  that  is  exactly 
the  line  in  which  this  association  has  been  developing 
for  the  last  couple  of  years.  This  association  is  not 
what  you  would  call  an  association  of  electrical  engi- 
neers ;  its  principal  object  and  its  principal  work  has 
been  the  benefit  of  the  companies.  The  men  who  come 
here  to  this  association  are  usually  sent  here  by  the 
companies  and  their  expenses  paid  by  the  companies. 
As  Mr.  Wright  says,  one  of  the  principal  objects  of  the 
thing  is  for  the  enacting  of  such  legislation  as  will  pro- 
tect the  companies,  and  it  is  the  companies  that  have 
been  paying  for  the  expense  ot  such  legislation,  and  it 
seems  to  me  we  have  been  gradually  working  away 
from  the  idea  of  an  electrical  engineers'  society  and  be- 
coming an  association  for  the  benefit  of  electrical  inter- 
ests ;  and  it  seems  from  that  point  of  view  it  should  be 
the  companies  who  are  represented  and  not  the  individ- 
uals. 

The  President  :  There  is  this  difference  between  our 
society  and  the  American  association,  that  while  a  com- 
pany sends  a  representative  here  and  pays  his  expenses, 
if  that  company  wishes  to  send  aqother  representative 
next  year  he  has  to  get  a  membership,  while  if  the 
company  held  the  membership  and  paid  a  higher  fee 
than  the  individual  subscription,  that  company  would 
be  free  to  send  any  representative  or  any  number  of 
representatives.  Of  course,  when  it  comes  to  voting, 
the  voting  will  have  to  be  limited,  but  any  number  of 
representatives  might  be  present  at  the  convention 
from  one  company. 

Mr.  Gossler  :  I  don't  like  to  see  the  idea  encouraged 
suggested  by  Mr.  Leyden  that  we  are  working  away 
from  an  engineering  body  ;  the  matter  of  legislation  and 
commercial  operation  of  our  plants  can  be  managed  by 
purely  business  men  and  business  associations  ;  I  would 
very  much  rather  encourage  this  as  being  more  ot  an 
engineering  society  for  the  advancement  of  engineering 
and  commercial  operation.  I  think  your  suggestion  of 
having  the  company  membership  is  a  very  excellent 
one,  as  it  will  bring  the  association  to  address  the  com- 
panies rather  than  their  individual  representatives  ;  that 
is,  the  association  has  had  its  support  from  the  com- 
panies, and  it  has  gotten  that  support  from  individual 
efforts  rather  than  making  a  direct  appeal  to  the  com- 
panies. I  think  the  suggestion  as  put  forth  by  the 
President  should  be  put  in  formal  shape,  perhaps  by 
resolution  put  before  the  association,  which  will  allow  it 
to  become  a  part  of  the  constitution  of  the  association. 

Mr.  E.  E.  Gary  :  I  think  Mr.  Gossler's  suggestion  is 
a  very  good  idea,  but  one  point  that  appeals  to  me  is 
this,  I  think  both  the  commercial  interests  and  the 
scientific  interests  can  work  harmoniously.  Our  meet- 
ings in  the  hall,  the  same  as  in  our  neighboring  Asso- 
ciation on  the  other  side,  would  generally  be  devoted  to 
the  scientific  side  of  our  work  ;  naturally,  the  other 
side  gives  more  or  less  entertainment  when  we  are  not 
iu  the  hall  for  discussion.  The  papers  will  be  more 
scientific  than  commercial,  ot  necessity.  In  addition 
to  this  I  would  like  to  say  a  few  words  regarding  the 
matter  of  exhibits.  This  is  the  first  year  that  any  of 
us  have  been  privileged  to  exhibit  under  the  auspices  of 
the  Association.  There  is  a  peculiar  meaning  in  that 
to  me.  The  manufacturer  or  jobber  gets  the  agency 
from  any  foreign  country  of  any  special  apparatus 
which  have  been  developed  and  brought  out  during 
the  year,  it  may  have  been  described  in  the  jour- 
nals, but  very  few  of  the  central  station  managers, 
perhaps,  have  been  privileged  to  see  the  latest  develop- 
ments— the  large  exhibits  such  as  the  I'^lectric  Light 
Association  have  on  the  other  side  bring  together  all 
the  latest  developments  ot  the  year  ;  it  is  not  to 
sell,  at  the  time  ;  in  fact,  the  manufacturer  or  jobber 
who  respects  himself  would  severely  reprimand  any 
representative  who  tried  to  really  do  business,  hut  it  is 


to  our  interests  to  have  the  criticism  of  central  statioa 
managers  upon  anything  we  bring  out,  because  no 
matter  how  carefully  we  may  test  any  apparatus,  I  never 
saw  a  piece  of  apparatus  placed  on  the  market  that 
central  station  managers  could  not  tear  to  pieces  and 
improve.  They  have  conditions  which  we  cannot  al- 
ways duplicate  in  our  testing  rooms,  notwithstanding 
our  best  efforts  to  do  so  ;  consequently,  we  get  their 
suggestions,  and  they  see  the  results  of  our  efforts. 
You  may  say,  that  is  purely  for  commercial  reasons. 
We  are  all  after  the  money,  there  is  no  doubt  about 
that,  but  unless  you  have  the  best  and  most  economical 
apparatus  you  cannot  make  as  much  money  during 
the  year  following  the  convention  as  if  you  had  it. 
And  I  think  any  manufacturer,  if  he  appreciated  that 
element  the  way  it  is  appreciated  in  the  old  country  and 
in  the  United  States,  would  make  an  effort  to  show 
auything  ot  recent  development,  and  the  means  he  has 
devised  to  help  you  in  your  operating  expenses.  I 
think  both  sides,  the  stiictly  scientific  and  the  com- 
mercial elements,  will  not  conflict,  but  will  harmonize, 
because  our  papers  will  be  scientific,  and  between  our 
se>;sions  we  can  view  the  exhibits,  and  the  more  work- 
ing exhibits  we  have  I  think  the  better  everyone  will 
be  pleased.  I  feel  very  strongly  on  this  matter,  for  I 
was  interested  for  some  twelve  years  on  the  other  side, 
but  as  you  all  know  we  have  not  been  privileged  to  do 
anything  here  before.  The  time  has  been  extremely  short 
this  year.  We  are  not  as  busy  as  our  competitors,  so  we 
had  more  time  to  devote  to  it.  But  another  year,  if  it  is 
thoroughly  understood,  you  will  find  all  the  manufactur- 
ers here  exhibiting.  I  had  to  work  nights,  gentlemen  ;  I 
worked  overtime.  We  have  not  much  upstairs,  hut  we 
manufacture  bunting  and  ice  cream  and  so  forth  at  St. 
Gatharines,  and  that  is  what  we  are  showing.  .Another 
year  we  will  show  you  some  apparatus,  (.\pplause). 

Mr.  Yule  :  Of  course,  I  represent  purely  the  com- 
mercial side  of  the  electric  light  business.  .\s  it  is, 
there  is  a  good  deal  in  what  Mr.  Wright  says,  that 
company  membership  would  interfere  somewhat  with 
another  proposition  we  have  to  br  ng  forward.  There 
is  one  thing  about  company  membership  in  getting  a 
fee  sufficient  to  meet  our  expenses,  and  that  is,  you 
cannot  get  the  same  amount  of  fees  from  a  small  com- 
pany that  you  can  from  a  larger  company.  Some  of 
them  are  not  able  to  pay  a  very  large  fee,  and  some  of 
them  are  able  and  willing  to  pay  it.  The  conditions  on 
the  other  side  are  very  much  different  from  what  they 
are  here,  and  we  have  to  modify  our  plans.  This  ques- 
tion will  come  up  again,  I  understand,  in  the  legislation 
report.  I  would  move  that  the  recommendation  of  the 
President  be  sent  on  to  the  Executive  Gommittee  for 
consideration. 

Mr.  Gary  :  Gouldn't  that  be  on  a  sliding  scale  ac- 
cording to  capitalization — so  much  for  each  thousand 
cnpitalization,  then  nobody  would  feel  injured  at  paying 
too  much. 

Mr.  B.F.  Reesor  :  Doesn't  that  mean  that  a  company 
could  have  a  company  membership  or  not,  just  as  they 
pleased  ? 

The  President  :  Yes,  that  was  my  idea  :  it  would  be 
optional. 

Mr.  Reesor  :  The  small  company  would  send  the 
same  man  every  year  ;  the  large  company  would  pay  a 
$25  fee  and  send  two  or  three  men.  and  change  around 
occasionally. 

Mr.  H.  6.  Edwards  :  There  would  be  a  larger  fee 
entitling  them  to  a  larger  number  ot  delegates  ;  the 
larger  company  would  want  to  send  more  delegates 
than  the  smaller  company  ;  the  smaller  company  might 
have  a  smaller  fee,  entitling  them  to  one.  two  or  three 
delegates,  and  the  larger  company  more. 

Mr.  Reesor  :  How  would  that  be  when  it  comes  to 
voting  ?  The  large  company  have  three  or  four  votes 
and  the  small  company  one? 

The  President  :  I  think  in  the  National  Association 
each  company  has  one  vote. 

Mr.  Gary  :  They  are  privileged  to  send  any  number 
of  representatives,  but  only  one  official  representative. 

Mr.  Leyden  :  It  seems  to  me  we  are  confusing  two 
things,  the  fee  that  the  company  would  pay  for  mem- 
bership, and  the  amount  that  a  company  should  con- 


September,  1900 


CflNflDI^iW    EIlECTI^ICflLi  fJEWS 


6 


tribute  towards  the  expense  of  the  Association.  1  don't 
see  that  you  can  charge  one  company  more  than  an- 
other for  membership  tee  in  any  association.  We  should, 
it  seems  to  me,  have  a  fee  which  is  reasonable  and 
charge  all  the  companies  the  same  fee,  and  when  we 
want  to  take  up  a  collection  to  raise  money  for  legisla- 
tive purposes  it  will  have  to  be  done  outside  of  that, 
and  the  larger  companies  necessarily  will  be  expected 
to  pay  more  than  the  smaller  companies.  I  don't  see 
how  you  could  have  a  sliding  scale  for  membership 
fees. 

Mr.  C.  Doutre  :  There  are  companies  who,  at  the 
present  day,  have  two  or  three  delegates  whom,  I  pre- 
sume, are  individual  members.  It  is  going  to  be  pretty 
hard  to  decide  upon  any  equitable  fee  for  company 
representation.  There  are  companies  who  invariably 
send  three  or  tour  delegates,  and  other  companies  will 
only  send  one,  and  those  companies  who  send  one 
will  object  to  paying  any  company  fee  which  would  be 
considered  equitable,  because  you  could  not  put  the  fee 
down  at  any  S3  or  $5  basis  ;  they  would  overcome  that 
by  sending  simply  individual  members.  I  think  there 
is  nothing  to  be  gained  by  introducing  a  company 
membership  fee,  because  those  companies  who  object 
would  simply  send  individual  members,  and  those  com- 
panies who  have  five  or  six  parties  they  wished  to  send 
would  pay  the  fee,  which  would  be  a  nominal  one, 
and  the  Association  would  lose  by  it. 

Mr.  Cary  :  I  think  there  is  one  point  Mr.  Doutre  has 
omitted.  No  company  would  be  privileged  to  exhibit 
at  the  convention  unless  they  were  members  of  the 
Association  as  a  company.  If  we  bring  that  up  to  the 
proper  level,  any  company  that  has  any  respect  for 
itself  at  all  will  pay  $25  for  the  privilege  of  exhibiting. 

Mr.  Gossler  :  As  I  understand  your  suggestion,  the 
matter  of  company  membership  is  simply  to  augment 
the  membership  of  this  Association  ;  it  would  in  no  wise 
eliminate  individual  membership. 

The  President  :  It  is  suggested  as  a  possible  means 
of  reaching  and  interesting  companies  who  now  have 
no  individual  membership.  It  is  moved  by  Mr.  Yule 
that  this  matter  be  referred  to  the  Executive  Com- 
mittee. 

Mr.  A.  B.  Smith  :    I  second  that. 

The  President  :  The  Executive  Committee  would 
report  to  the  next  convention.  It  might  be  in  the  form 
of  an  amendment  to  the  constitution. 

Mr.  Reesor  :  That  would  put  it  off  for  cwo  years. 
You  could  put  it  in  as  a  notice  of  motion. 

The  President  :  If  we  are  agreed  as  to  what  we 
want  we  can  put  it  in  as  a  notice  of  motion,  but  I 
hardly  think  we  have  reached  that  point  to  know- 
exactly  what  we  want. 

Mr.  Gossler  :  There  must  be  some  means  of  putting 
that  before  the  Association  so  that  it  will  not  take  two 
years  to  act. 

The  President  :  I  think  we  could  put  a  notice 
of  motion  in  general  terms  and  we  could  arrange  the 
details  to  suit  ourselves. 

Mr.  Reesor  :  Put  it  in  as  a  notice  of  motion  and  the 
Executive  Committee  in  the  meantime  can  deliberate 
and  report  at  the  next  meeting. 

The  President  :  Article  10  of  the  constitution  says  : 
"  Permission  to  introduce  any  notice  of  amendment  or 
amendments  to  this  constitution  must  be  granted  by  a 
majority  of  two-thirds  of  the  active  members  present. 
Permission  being  granted,  notice  may  be  given  and  the 
proposed  amendment  moved  at  any  subsequent  sitting. 
After  discussion  the  amendment  must  be  submitted  to  a 
committee  of  five,  named  by  the  chairman."  There  is 
only  one  motion  before  the  chair,  that  by  Mr.  Yule, 
seconded  by  Mr.  Smith,  that  this  matter  be  referred  to 
the  Executive  Committee. 

Mr.  Cary  :  Would  Mr.  Yule  be  willing  to  withdraw 
that  and  make  the  motion  that  the  chair  should  appoint 
a  committee.  We  are  a  little  hazy,  1  think,  on  the  con- 
stitution.    What  is  your  wish  in  the  matter  ? 

Mr.  Yule  :  I  don't  understand  what  you  want. 

Mr.  Cary  :  To  follow  the  constitution.  The  presi- 
dent savs  if  he  appoints  a  committee  of  five  they  can 
report  to-morrow  ;  that  won't  postpone  it  for  even  a 
y^ar. 


Mr.  Yule  :  I  will  withdraw  my  motion. 

Mr.  Reesor  :  The  way  I  understand  it  you  will  have 
to  take  a  two-thirds  vote  of  the  meeting  to  allow  the 
constitution  to  be  amended. 

The  President  :  Yes,  there  must  be  a  two-thirds  vote 
of  the  members  present  to  grant  permission  to  introduce 
the  amendment.  When  the  amendment  is  introduced 
I  refer  it  to  a  committee  of  five. 

Mr.  Yule  :  I  will  take  the  original  motion,  that  it  be 
referred  to  the  Executive  Committee,  and  that  they  be 
asked  to  report  at  the  next  convention. 

Mr.  Wright  :  I  would  vote  against  any  amendment 
to  the  constitution  at  this  session  ;  it  would  not  be 
advisable. 

The  President  :  I  don't  think  myself  it  would  be  well 
to  be  too  hasty  about  this,  and  probably  if  we  could 
amend  the  constitution  at  the^  next  convention  it  would 
be  quite  early  enough.  Will  your  motion  stand  then, 
Mr.  Yule? 

Mr.  Yule  :  Yes.  My  motion  is  that  the  recommenda- 
tion in  the  President's  address  be  sent  on  to  the 
Executive  Committee,  and  if  approved  of  by  them  they 
report  a  scheme  to  the  next  convention. 

The  President  :  You  have  heard  the  motion,  are  you 
ready  for  the  question  ? 

Mr.  Gossler  :  1  personally  object  to  any  proceeding 
that  would  require  two  years  to  make  it  effective.  If  we 
are  going  to  get  any  benefit  out  of  it,  two  years  is  too 
long. 

The  President  :  I  think  it  can  be  done  in  one  year. 

Mr.  Gossler  :  When  is  it  going  to  be?  There  will 
have  to  be  ten  members  to  form  a  quorum. 

The  President  :  Mr.  Yule's  motion  is  that  the  Execu- 
tive Committee  consider  this  question  during  the  year 
and  report  some  scheme  at  the  next  convention. 

Mr.  Leyden  :  I  don't  believe  wc  fully  realize  the  ex- 
tent of"  this  change  that  is  going  to  be  brought  about  by 
carrying  this  motion  at  the  present  time  ;  there  are  two 
kinds  of  societies,  one  of  electrical  engineers,  the  other 
a  commercial  society  for  the  benefit  of  electric  compan- 
ies. At  the  present  time  we  are  in  the  happy  position 
of  being  on  both  sides  of  the  fence  ;  we  have  members 
interested  personally  and  the  companies  interested 
personally.  If  you  change  that,  if  you  make  that  a 
company  representation,  it  is  going  to  mean  quite  a 
vital  change  in  this  association,  and  I  think  it  should 
be  thoroughly  considered  by  the  members  of  the 
association  before  it  is  carried.  The  electrical  men  in 
the  Dominion  of  Canada  are  none  too  many,  and  none 
too  many  of  them  are  interested  in  the  association  to 
run  the  risk  of  any  of  them  dropping  out  because  their 
companies  take  the  responsibility  from  them. 

Mr.  Cary  :  By  referring  it  to  the  executive  we  have 
fulfilled  Mr.  Leyden's  idea. 

The  President  :  I  think  so.  I  take  Mr.  Leyden's 
remarks  to  be  in  the  line  of  the  proposition  by  Mr.  Yule. 

The  motion  was  then  put  and  carried. 

Mr.  Wright  :  I  understand  your  interpretation  of  the 
constitution  is  that  it  can  be  amended  at  the  next  meeting. 

The  President  :  There  is  ho  question  in  my  mind  on 
that  article,  it  can  be  amended  at  the  next  meeting. 

Mr.  Wright  :  I  always  had  the  impression  that  it 
could  not  be  amended  at  one  session. 

The  President  :  We  will  have  to  refer  this  to  the 
solicitor  of  the  legislation  committee.  The  report  of 
the  secretary-treasurer,  which  was  read  yesterday,  as  to 
the  finances  of  the  association,  is  before  you  if  you 
have  any  remarks  to  make. 

Mr.  Reesor  :  I  would  move,  seconded  by  Mr.  Smith, 
that  we  adopt  the  report.  Carried. 

Mr.  Reesor  :  I  wanted  to  say  something  about  the 
application  for  membership  form.  The  way  the  form 
reads  now  is  that  a  person  joining  the  association  joins 
for  one  year.  I  think  when  they  join  they  should  be 
considered  as  members  until  they  send  in  their  resig- 
nation. I  think  it  should  be  made  so  that  when  I  once 
join  I  am  constituted  a  member,  and  I  should  be  called 
on  to  pay  my  fees  every  year  until  I  give  notice  of 
withdrawal. 

The  President :  I  don't  think  it  is  necessary  to  pass  any 
resolution,  but  when  the  secretary  gets  new  application 
forms,  he  should  have  that  corrected.    We  will  record  it 
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in  the  proceedings  that  the  secretary  is  instructed  to  do 
that. 

Mr.  Gossler  :  I  wish  to  give  notice  of  motion  that  at 
the  next  convention  I  will  make  a  resolution  whereby 
companies  can  be  admitted  to  membership  to  this 
association,  if  the  executive  committee  think  it  wise,  or 
if  the  association  think  it  wise,  at  the  next  convention. 
The  object  of  that  is  that  we  can  introduce  company 
membership  at  the  next  meeting  of  the  convention, 
rather  than  two  years  hence,  if  it  is  thought  advisable.  I 
think  that  this  notice  is  necessary  according  to  the  con- 
stitution. 

The  President  :  I  don't  think  ic  is,  but  I  am  quite 
willing  to  take  the  notice  of  motion  in  case  there 
is  any  doubt.  It  requires  a  two-thirds  vote  ot  this 
meeting  to  give  permission  for  this  notice  of  motion  to 
be  recorded.  Are  you  willing  that  we  should  receive 
this  notice  of  motion  ?  It  is  subject  to  the  report  of 
the  Executive,  of  course.  This  is  a  precautionary 
measure  to  save  time  in  case  we  want  to  make  an 
amendment  next  year. 

Mr.  Gossler  :  The  idea  of  that  is  that  if  it  is  decided 
at  the  next  convention  by  the  Executive  that  it  would 
be  desirable  to  admit  companies  to  membership,  we  can 
take  immediate  action.  It  is  not  in  any  way  to  an- 
tagonize the  action  of  the  Association  or  of  the  Execu- 
tive Committee,  but  it  permits  of  more  prompt  action. 

The  President  :  Are  you  willing  that  we  should 
receive  this  notice  of  motion? 

Carried  by  two-thirds  vote. 

The  President  :  The  report  of  the  Committe  on  Sta- 
tistics is  before  you,  gentlemen.  For  those  who  have 
not  heard  this  report  I  may  say  that  the  report  was  to 
this  effect,  that  considerable  data  had  been  collected, 
but  no  definite  action  had  been  taken  by  the  committee 
during  the  year.  What  is  your  pleasure  regarding  this 
report  ? 

Mr.  Yule  :  I  move,  seconded  by  Mr.  J.  J.  Wright, 
that  the  report  of  the  Committee  on  Statistics  be  re- 
ceived. Carried. 

The  President  :  The  report  of  the  Committee  on 
Meter  Inspection  is  before  you.  This  report  is  to  the 
effect  that  during  the  year  the  committee  has  inter- 
viewed the  officials  of  the  Inland  Revenue  Department 
and  obtained  from  them  a  concession  regarding  in- 
spection fees  to  the  effect  that  whenever  a  meter  is  in- 
spected within  the  five  years'  period,  namely,  before  the 
five  years  dating  from  the  regular  inspection  are  ex- 
pired, 50  cents  only  will  be  charged  instead  of  the 
regular  fee. 

Mr.  Reesor  :  For  any  size  of  meter  ? 

The  President  :  Yes.  You  have  the  meter  in- 
spected and  that  inspection  is  good  for  five  years.  If 
after  two  years  the  meter  requires  readjustment  and 
you  have  to  break  the  seal  and  get  it  re-certified,  you 
pay  50  cents  fee  instead  of  paying  the  full  fee.  This  is 
in  effect  now. 

Mr.  E.  Slade  :  Has  any  effort  ever  been  made  to 
abolish  that  fee  altogether  ? 

The  President  :  No  very  determined  effort  has  been 
made,  because  I  think  it  would  have  been  useless.  I 
think  anyone  who  has  come  in  contact  with  the  officers  of 
the  Department  will  know  it  is  a  useless  undertaking.  I 
don't  say  it  could  not  be  done  in  time,  but  at  the 
present  moment  I  don't  think  it  would  be  possible. 

Mr.  W,  Williams  :  I  would  move  that  the  thanks  of 
this  Association  be  tendered  the  Meter  Inspection  Com- 
mittee tor  their  successful  efforts  so  far,  and  that  they 
try  and  do  better,  and  endeavor  to  get  that  inspection 
fee  blotted  out  altogether. 

Mr.  Sangster  :  I  would  second  that.  Carried. 

The  President  :  The  next  is  the  report  of  the  Legis- 
lation Committee  which  was  read  yesterday. 

Mr.  Wright :  There  is  only  one  matter  in  coruiection 
with  that  report  that  I  think  calls  for  special  remark, 
and  that  is  the  suggestion  that  some  method  should  he 
adopted  to  raise  the  funds  in  a  more  systematic  manner, 
a  more  equitable  manner,  to  meet  the  expenses  of  that 
committee.  The  electric  light  companies  throughout 
the  province  of  Ontario  have  benefitted  very  largely 
from  the  labors  of  that  committee  and  from  the  ex- 
penditure that  has  been  made,  and  they  have  responded. 


taking  them  altogether,  in  a  first  class  manner  to  the 
demands  that  have  been  made  on  them  for  the  ex- 
penses. But  it  seems  to  me  a  hand-to-mouth  method  of 
raising  the  funds  to  have  to  suddenly  make  a  draft  and 
say,  here,  you  are  expected  to  pay  so  much,  without 
any  explanation  or  any  particular  arrangement  as  to 
the  proper  method  of  collection.  The  report  simply 
suggested  that  some  method  should  be  adopted  by 
which  these  subscriptions  could  be  brought  in  in  a  more 
systematic  manner.  That  appears  to  be  the  only  point. 
It  has  been  suggested  that  the  various  companies 
should  be  organized  perhaps  something  after  the  manner 
of  the  suggestion  in  the  President's  address,  so  that 
they  will  become,  as  it  were,  almost  stockholders  in 
this  thing,  and  if  all  contributed,  a  very  small  amount 
from  each  would  possibly  suffice.  If  any  arrangement 
of  that  kind  could  be  made  it  would  materially  lighten 
the  labors  of  the  committee,  and  especially  those  of  the 
Secretary-Treasurer,  on  whom  the  onus  falls  of  making 
these  drafts  and  collecting  the  subscriptions. 

The  President  :  This  is  a  very  important  question.  I 
had  hoped  the  Legislation  Committee  would  have  had 
some  scheme  ready  to  submit  to  this  meeting,  because 
they  are  the  ones  who  know,  from  their  experience,  how 
this  thing  is  to  be  handled  best.  It  is  difficult  for  a 
member  outside,  who  has  had  no  experience  on  the 
Legislation  Committee,  to  suggest  a  proper  scheme. 

Mr.  Williams  :  Wouldn't  it  be  possible  to  bring  in 
the  gas  companies  in  this  legislative  business  ?  I  think 
they  are  interested  just  as  much  as  we  are.  Of  course, 
a  great  many  of  our  companies  are  controlling  both  ; 
but  I  am  sure  this  last  spring  the  gas  companies  were 
as  deeply  interested  as  electrical  companies  in  certain 
legislation  which  might  have  been  put  through  the  local 
house,  and  I  am  sure  that  a  number  of  the  gas  companies 
could  be  brought  in  and  would  willingly  contribute  their 
share,  according  to  their  capitalization  or  ability, 
towards  permanently  looking  after  legislation. 

Mr.  Yule  :  Two  years  ago,  in  my  report  on  legisla- 
tion, I  suggested  some  scheme  of  this  kind  being 
adopted.  My  idea  was  that  the  thing  should  be  sent 
on  to  the  Legislative  Committee  and  to  the  Executive, 
and,  if  they  could  so  arrange  it,  that  a  canvasser  could 
be  engaged  to  visit  all  the  companies  and  get  them  to 
sign  an  agreement  to  contribute  a  specific  amount  for 
five  years.  I  think  the  work  this  committee  has  done 
is  worth  a  great  deal  of  money  to  the  companies  of 
Ontario  ;  it  has  saved  lighting  companies  hundreds  of 
thousands  within  the  last  six  months  to  those  who  would 
not  have  got  a  dollar  if  this  Conmee  bill  had  not  been 
on  the  stutute  book.  It  is  quite  apparent  that  legisla- 
tion in  the  Ontario  House  has  need  of  careful  at- 
tention ;  it  it  is  not  attended  to  we  will  have  trouble, 
and  will  get  back  where  we  were,  and  will  not  get 
out  of  there  any  more.  There  should  be  a  strong 
effort  made  to  get  a  system  that  will  prote^'t  us  and 
protect  us  well.  I  would  move  that  this  question  be 
sent  jointly  to  the  Legislative  Committee  and  the 
Executive  Committee  to  develop  a  scheme  along  those 
lines,  to  get  a  canvasser  or  solicitor  to  visit  all  the 
companies  and  get  them  to  sign  an  arrangement  for 
five  years  to  contribute  a  specific  amount  to  relieve  our- 
selves and  relieve  them  of  a  good  deal  of  worry  and 
annoyance,  and  make  the  committee  and  their  services 
more  efficient. 

The  President  :  You  wish  to  authorize  the  committee 
to  do  this  ? 

Mr.  Yule  :  The  Legislative  Committee  would  not 
like  to  take  any  action  ot  that  kind  without  the  con- 
currence of  the  Executive  Committee.  I  am  throwing 
out  that  suggestion  for  the  members  to  express  their 
views  on.  Of  course,  this  thing  applies  only  to 
Ontario.  In  Quebec,  fortunately,  they  do  not  have  the 
anarchists  and  socialists  that  we  have  up  here  to  bother 
and  put  the  knife  into  them. 

Mr.  Reesor  :  In  connection  with  that,  you  would 
have  to  talk  ways  and  means  if  the  two  committees 
join  and  promulgate  a  scheme  of  some  kind.  I  think 
it  would  be  perfectly  right  to  get  a  man  to  go  around 
and  get  the  companies  to  'oecome  members  of  the 
.'Vssociation  at  the  same  time  ;  but  it  costs  money  to 
send  that   canvasser  around,  and    these  committees 
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would  have  to  have  some   ways  and  means   at  their 
disposal  to  send  a  man  around,  unless  they  were  only 
going  to  report  to  the  convention  next  year. 
Mr.  Cary  :  Question. 

The  President  :  The  motion  by  Mr.  Yule  is  to  the 
effect  that  the  executive  committee  and  the  legislative 
committee  jointly  consider  this  question,  and  be  author- 
ized, if  they  deem  proper,  to  send  an  agent  around  the 
country  to  the  different  companies,  to  get  them,  if 
possible,  to  sign  an  agreement  to  contribute  a  fixed 
sum  each  year  for  five  years,  for  legislation  purposes. 
Is  that  your  idea,  Mr.  Yule  ? 

Mr.  Yule:  Yes.  I  don't  know  about  sending  a  re- 
presentative around,  but  let  them  consider  some  plan. 

The  President  :  Not  necessarily  that,  but  I  under- 
stood you  to  say  that,  and  as  Mr.  Reesor  says,  that  is 
a  matter  ot  expense,  and  we  must  consider  that  feature 
of  it. 

Mr.  Yule  :  I  talked  this  thing  over  with  Mr. 
Mortimer  some  time  ago,  and  he  says  he  will  be  send- 
ing a  man  around  working  in  the  interests  of  his 
journal.     Probably  we  might  get  him  to  attend  to  it. 

The  President  :  I  will  make  your  motion  simply  to 
refer  the  matter  to  the  two  committees  jointly  without 
any  instructions,  and  they  will  do  what  they  deem 
best. 

Mr.  Yule  :  Yes. 

The  President  :  We  cannot  tie  their  hands  very  well. 
Mr.  Yule  :  No. 

The  President  :  We  will  take  the  motion  this  way, 
that  the  matter  of  raising  money  for  legislation  purposes 
be  left  to  the  executive  and  legislative  committees 
jointly,  with  power  to  adopt  whatever  means  they  may 
deem  proper.  This  motion  is  seconded  by  Mr. 
Williams.     Are  you  ready  tor  the  question  ? 

The  President  put  the  motion,  which,  on  a  vote 
having  been  taken,  was  declared  carried. 

The  President  :  The  next  is  the  report  of  the  Com- 
mittee appointed  to  confer  with  the  Underwriters.  As 
this  is  a  special  committee,  it  will  be  necessary  in 
adopting  this  report,  to  state  whether  you  wish  this 
committee  continued  or  not. 

Mr.  Yule  :  I  think  the  chairman  of  that  committee 
expressed  a  desire  that  the  committee  be  continued. 

Mr.  Gossler  :  Yes  ;  it  would  be  advisable  to  have  a 
committee  ;  not  necessarily  the  same  committee. 

The  President  :  The  personnel,  of  course,  could  be 
changed. 

Mr.  Gossler  moved,  seconded  by  Mr.  Smith,  that  the 
report  of  the  committee  to  confer  with  the  Underwriters 
be  adopted,  and  that  the  committee  be  continued  for 
another  year.  Carried. 

The  President  :  The  next  is  the  report  of  the  Com- 
mittee on  Standardization  of  Accounts.  This  committee 
reported  they  had  collected  considerable  data,  and  had 
had  correspondence  from  different  sources,  and  were 
still  at  work.  I  think  we  will  have  to  adopt  the  report 
and  continue  the  committee.     Will  anyone  move  that  ? 

Mr.  Wright  :  If  the  committee  is  still  at  work  I 
would  move  they  be  continued,  of  course. 

The  President  :  They  were  at  work  up  to  the  time  of 
the  convention  ;  their  work  is  not  finished  ;  they  had 
no  report  ready. 

Mr.  J.  J.  Wright  moved,  seconded  by  Mr.  Briethaupt, 
that  the  report  be  adopted  and  the  committee  continued. 
Carried. 

Mr.  Leyden  :  They  promise  a  report  for  the  next 
convention  ? 

The  President  :  I  don't  know  who  will  compose  that 
committee  tor  the  next  year.  If  the  same  men  continue 
I  suppose  they  will. 

Mr.  Leyden  :  I  understood  the  proposition  was  to 
continue  the  same  men. 

The  President  :  To  continue  the  same  committee. 
The  naming  of  the  members  will  come  later. 

The  President  :  The  last  committee  is  also  a  special 
committee  for  the  purpose  of  defining  some  standard  for 
arc  lamps.  This  committee  report  progress,  but  their 
work  is  also  unfinished.     Shall  this  report  be  adopted? 

Mr.  Leyden  :  Excuse  me  ;  that  committee  was  to 
report  on  a  standard  for  arc  lighting,  as  I  understood. 


At  the  last  convention  we  had  a  discussion,  and  there 
were  several  motions  offered  to  define  what  is  meant  by 
a  2,000  c.p.  arc  lamp  ;  and  some  of  the  motions  were 
exactly  according  to  the  wording  of  the  American 
Institute  of  Electrical  Engineers,  and  the  London  Board 
of  Trade,  and  all  the  authority  that  was  necessary  to 
give  the  thing  a  standard  value,  namely,  that  an  arc 
lamp  which  should  consume  450  watts  to  the  arc  should 
be  considered  as  defining  a  2,000  c.p.  arc.  I  think  it 
is  all  nonsense  for  us  to  continue  in  this  way  ;  if  we 
are  going  to  do  business  let  us  do  business. 

The  President  :  If  you  had  heard  the  report  which 
was  given  yesterday  you  would  have  seen  the  reason 
the  committee  did  not  bring  in  a  report.  They  did  not 
give  a  final  report.  Their  reason  was  this,  that  as  there 
are  so  many  different  kinds  of  arc  lamps  now  being 
brought  out,  is  was  difficult  to  make  a  cast  iron  watt- 
age rating  that  could  be  accepted  ;  and  that  as  this 
question  was  in  the  hands  of  larger  bodies,  and  en- 
gineering societies  were  still  dealing  with  it,  it  would  be 
premature  for  this  society  to  express  itself.  That  was 
the  sense  of  their  report.  Does  Mr.  Gossler  move  that 
this  report  be  adopted  ? 

Mr.  Gossler  :  I  move  the  adoption  of  the  report. 

The  President  :  Do  you  wish  the  committee  con- 
tinued ? 

Mr.  Gossler  :  I  don't  know  as  it  will  do  any  harm, 
and  it  may  be  a  great  deal  of  benefit. 

Mr.  Gossler  moved,  seconded  by  Mr.  Simmons,  that 
the  report  be  adopted  and  the  committee  continued. 
Carried. 

The  President  :  I  will  now  call  upon  the  Nominating 
Committee,  appointed  at  yesterday's  session,  to  report. 

Mr.  Mortimer  :  I  have  been  asked  10  read  this  report. 
It  is  as  follows  : 

For  President  :  A.  A.  Dion,  of  Ottawa. 

I  St  Vice-President  :  E.  E.  Cary,  St.  Catharines. 

2nd  Vice-President  :  P.  G.  Gossler,  Montreal. 

Secretary-Treasurer  :  C.  H.  Mortimer,  Toronto. 

Executive  Commitee  :  First  five — A.  B.  Smith,  O. 
Higman,  D.  R.  Street,  J.  J.  Wright,  B.  F.  Reesor. 
Second  five — F.  W.  Simmons,  A.  Sangster,  John  \'ule, 
Edward  Slade,  H.  R.  Leyden,  Wm.  Williams  (Sarnia), 
J.  F.  H.  Wyse. 

Committee  on  Statistics  :  J.  F.  H.  Wyse,  J.  A.  Kam- 
merer,  A.  A.  Wright. 

Committee  on  Legislation  :  R.  O.  McCullough,  J.  J. 
Wright,  B.  F.  Reesor,  C.  B.  Hunt,  John  Yule,  H.  R. 
Leyden,  A.  A.  Dion,  W.  H.  Breithaupt.  (With  power 
to  add  to  their  numbers.) 

Committee  to  Confer  with  Underwriters  :  P.  G. 
Gossler,  Edward  Slade,  A.  A.  Dion,  .'\lderman  Sadler, 
A.  Sangster. 

Committee  on  Arc  Lamp  Rating  :  O.  Higman, 
P.  G.  Gossler,  Fred  Thompson,  John  Yule,  J.  F. 
H.  Wyse. 

Committee  on  Meters  :  (Same  committee  continued). 

Committee  on  Standardization  of  Accounts  :  (Same 
comm  ttee  continued),  Mr.  Hart,  chairman. 

The  first  name  on  each  case  to  be  chairman  of  the 
committee. 

The  President  :  You  have  heard  this  report.  \'ou 
understand  thoroughly  that  this  is  merely  a  suggestion 
on  the  part  of  the  committee  ;  it  is  done  for  the  purpose 
of  guiding  the  members  and  helping  them  in  their 
choice  ;  it  is  not  binding  on  any  member  of  the  .Associa- 
tion. Other  nominations  for  any  of  the  offices  or  com- 
mittees are  cjuite  in  order.  The  election  of  officers  and 
the  executive  committee  will  be  taken  up  to-morrow, 
but  the  other  commiteees  will  be  selected  now.  The 
selection  of  the  Nominating  Committee  of  a  Committee 
on  Statistics  is  Mr.  J.  F.  H.  Wyse,  Brantford,  Mr.  J.  A. 
Kammerer,  Toronto,  and  Mr.  A.  A.  Wright,  Renfrew. 
Are  there  any  other  nominations  for  this  committee  ? 

Mr.  J.  J.  Wright  :  1  think  in  the  case  of  this  com- 
mitte  it  is  not  open  to  change. 

The  President  :  It  was  my  impression  that  the  chair- 
man had  the  nominating  of  the  committee,  but  Article 
18  of  the  Constitution  says:  "The  president  shall 
nominate  a  committee  of  three  to  strike  the  standing 
committees    for    the  following  year  and  define  their 
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respective  duties,  the  report  of  the  committee  beino- 
considered  at  a  subsequent  sitting  to  iis  introduction." 
That  would  mean  to-morrow.  This  is  an  article  of  the 
constitution  that  has  been  ignored  in  the  past.  I  think 
the  President  has  appointed  the  committees  on  the 
recommendation  of  the  Striking  Committee,  but  to  be 
on  the  safe  side  I  would  rather  have  the  convention 
confirm  the  nomination.  Is  it  your  pleasure  that  the 
Committee  on  Statistics  be  as  recommended  by  the  Nom- 
inating Committee  ?  Carried. 

The  President  :  The  next  is  the  Committee  on  Legis- 
lation :  R.O.  McCullough,  J.  J.  Wright,  B.  F.  Reesor, 
C.B.  Hunt,  John  Yule,  H.R.  Leyden,  A.A.  Dion,  W.H. 
Breithaupt,  with  power  to  add  to  their  number.  Does 
this  meet  with  your  approval  ?  Carried. 

The  President  :  The  next  is  the  Committee  to  confer 
with  Underwriters.  The  committee  recommend  Messrs. 
P.  G.  Gossler,  Edward  Slade  (Quebec),  A.  A.  Dion, 
Aid.  Sadler  and  A.  Sangster.  Carried. 

The  President  :  The  next  is  the  Committee  on  Arc 
Lamp  Rating.  The  committee  recommend  Messrs.  O. 
Higman,  P.  G.  Gossler,  Fred  Thomson,  John  Yule 
and  J.  F.  H.  Wyse.  Carried. 

The  President  :  The  next  is  the  Committee  on  Meters. 
The  same  committee  as  last  year  is  recommended  : 
Messrs.  A.  A.  Dion,  E.  E.  Cary  and  J.  J.  Wright. 
Carried. 

The  President:  The  next  is  the  Committee  on  Stan- 
dardization of  Accounts.  The  same  committee  as  last 
year  is  recommended  :  Messrs.  D.  R.  Street,  P.  H. 
Hart  and  A.  A.  Wright  (Renfrew.) 

The  President  :  Mr.  Hart  has  taken  no  action  at  all, 
and  he  has  not  been  heard  from  for  a  number  of 
months  ;  I  don't  know  where  he  is. 

Mr.  Gossler  :  He  is  down  in  the  Lower  Provinces. 

Mr.  Street  :  Although  I  was  named  first  on  that 
committee,  Mr.  Hart  was  chosen  chairman  at  a  subse- 
quent meeting,  on  account  of  the  paper  he  contributed 
to  the  association  last  year.  I  might  say  that  the  com  - 
mittee arose  from  the  discussion  on  his  paper  and  the 
appointment  from  that,  and  out  of  deference  Mr.  Hart 
was  appointed  chairman,  and  if  he  is  going  to  continue 
a  member  of  the  association  and  a  member  of  that 
committee,  I,  for  one,  would  like  to  see  him  still  chair- 
man, although  I  see  my  name  is  mentioned  first. 

The  President  :  The  recommendation  of  the  Nominat- 
ing Committee  is  that  the  first  name  mentioned  on  each 
committee  will  be  the  name  of  the  chairman. 

Mr.  J.  J.  Wright  :  That  is  according  to  the  constitu- 
tion ;  it  is  just  as  well  to  have  the  constitution  defined. 
I  think  we  are  practically  unanimous  in  accepting 
these  committees.  Article  19  says  :  "  The  first  person 
named  on  any  committee  shall  act  as  chairman  until 
the  committee  is  called  together,  when  they  will  elect 
their  own  chairman." 

Mr.  Reesor  :  That  should  be  that  the  first  name  on  the 
committee  should  be  the  convenor. 

Mr.  J.  J.  Wright  :  If  you  take  the  article  before  that, 
and  take  that  word  strike,"  it  must  mean  to  elect, 
not  to  rvominate.  It  is  a  very  ambiguous  term.  The 
considering  of  it  would  mean  the  announcing.  It  it  is 
thought  well  to  introduce  any  amendments  to  the  con- 
stitution at  the  next  convention,  I  would  move  that 
some  of  these  articles  be  amended  in  a  certain  degree  to 
make  them  plainer. 

The  Pretident  :  There  are  several  amendments 
required.  Mr.  Street  requests  that  the  order  of  the 
names  be  changed  on  this  committee,  and  that  Mr. 
Hart's  name  be  placed  first.  Are  you  willing  to  alter 
your  report  in  that  way  ?  He  wishes  to  have  Mr.  Hart 
continue  as  chairman  because  he  was  chairman  last 
year  and  took  the  initiative  in  that. 

Mr.  Wright  :  I  suppose  the  committe  would  have  to 
be  called  together  again  to  do  that. 

The  President  :  It  occurred  to  me  that  Mr.  Hart  took 
no  action  for  some  time,  and  he  might  not  in  the  com- 
ing year.  That  would  leave  only  two  names.  It  might 
be  advisable  to  add  another  name. 

Mr.  Street  :  I  think  it  would  be  very  wise. 

Mr.  Wright  :  Would  you  suggest  a  name  ? 

Mr.  Street  :  No,  I  don't  think  I  can. 

Mr.  Smith  :  I  would  suggest  Mr.  Higman,  of  Ottawa 


The  President  :  I  think  some  gentleman  who  has  to 
do  with  central  station  accounts  should  be  put  on  that 
committee. 

Mr.  Gossler  :  I  think  the  matter  as  brought  out  by 
Mr.  Wright  is  a  matter  that  should  be  decided  now,  as 
the  precedent  that  is  being  established  here  bj'  the 
action  of  the  executive  placing  before  the  association 
the  committees  for  approval  is,  if  I  am  not  incorrect, 
contrary  to  custom.  The  constitution  has  been  inter- 
preted here  to  convey  that  the  executive  should  receive 
the  nom.inations  for  the  committees,  and  then  present 
them  to  the  association.  I  think  in  all  legislative 
bodies  or  all  organizations  that  this  is  one  of  the  privi- 
leges of  the  executive.  Now  the  precedent  has  been 
established  in  this  association  for  the  executive  to  place 
those  committees  before  the  association  for  its  approval. 
It  seems  to  me  that  is  contrary  to  precedent  and  cus- 
tom, and  I  think  we  had  better  decide  now  whether  we 
want  to  interpret  the  constitution  to  mean  that  of  our 
own  association  and  go  contrary  to  custom,  or  stick 
literally  to  the  constitution. 

The  President  :  It  is  very  difficult  to  interpret  this 
article,  and  for  that  reason  I  thought  I  wonld  keep  on 
the  safe  side  by  getting  the  approval  of  the  meeting. 

Mr.  Wright  :  But  you  establish  a  precedent  which 
might  be  inconvenient  at  some  future  time. 

The  President  :  The  article  says  they  shall  "  strike"; 
if  you  take  that  to  mean  they  shall  "elect."  what  is 
the  use  of  considering  their  report  at  a  subsequent 
meeting  ? 

Mr.  Wright:  That  is  probably  antagonistic  to  the 
other  word. 

Mr.  Yuie  :  I  think  the  meeting  would  have  power  to 
amend  the  committee's  report  in  any  event. 

Mr.  Gossler  :  I  don't  think  so,  unless  there  was  an 
illegal  appointment.  Is  it  not  customary  for  the  execu- 
tive to  have  the  power  of  appointing  committees  in 
organizations  such  as  this  ? 

Mr.  Wright  :  That  certainly  is  the  custom  ;  it  is 
thoroughly  well  safeguarded,  .ind  the  very  fact  th^t  the 
President  may  nominate  a  committee  of  three  clearly 
shows  that.  Now,  of  course,  he  is  given  the  initiative 
in  the  first  place  ;  he  can  select  three  men  whom  he 
thinks  will  nominate  and  strke  the  committees  rightly 
in  the  interests  of  the  association  ;  then  there  is  the 
further  safeguard  that  three  good  members  of  the  .\sso- 
ciation  would  not  in  all  probability  strike  committees 
that  are  not  in  the  interests  of  the  Association.  The 
President  takes  the  initiative  ;  the  three  men  then  strike 
the  committees,  so  there  is  a  safeguard  there  between 
the  executive  and  the  three  members  of  the  committee  ; 
at  the  same  time  it  does  not  leave  it  open  to  be  all  torn 
to  pieces  by  the  association  generally. 

The  President  ;  .Article  ji  says  Todd's  Parliamentary 
Practice  shall  govern. 

Mr.  Reesor  :  As  far  as  I  understand  the  pa-'liamentary 
practice,  I  think  the  select  committee  strikes  the  stand- 
ing committees  ;  the  standing  committees  are  then  re- 
ported to  the  full  body  and  usually  thev  are  adopted, 
but  it  is  not  imperative  ;  the  whole  council  can  tear 
them  to  pieces  or  add  to  them  I  think  the  select  com- 
mittee have  the  nominating  of  them,  and  it  is  the  usual 
practice,  but  not  imperative,  to  adopt  them. 

Mr.  Gossler  :  I  understand  a  motion  could  be  intro- 
duced whereby  the  committee  could  be  increased  in 
numbers. 

The  President  :  So  far  there  has  been  noamendment. 
The  committee  have  been  accepted  lust  as  they  are. 
But  I  have  asked  the  Nominating  Committee  to  amend 
their  report  themselves  by  adding  a  name  to  the  Com- 
mittee on  Stand  irdizition  of  .\ccounts.  It  they  consent 
to  do  that  all  right.  In  any  c.ise,  no  obje^-tii-'n  Ins  been 
taken  to  any  of  those  committees. 

Mr.  Wright  :  That  is  not  the  question  ,  :i  1^  simply 
to  define  the  article  in  the  constitution  to  avoid  any 
further  trouble.  .According  to  article  10  of  the  constitu- 
tion we  are  empowered  to  amend  this  constitution  at 
this  session,  so  I  will  give  noiice  of  motion,  with  the 
consent  of  two-thirds  of  the  members  present,  that  this 
word  "consider"  in  Article  iS  shall  be  changed  to 
"announce."  This,  of  course,  \^ ''1  be  ^on^idcu-d  :it  to- 
morrow's session. 
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The  President  :  Do  you  consent  to  receive  this  notice 
of  motion  ?  I  think  we  mi^ht  leave  this  matter  of 
amendments  until  our  next  sittings,  to  allow  the  mem- 
bers to  become  familiar  with  the  articles. 

Mr.  Wright  :  If  we  do  that  it  prevents  any  amend- 
ment being  made  at  this  session.  It  is  really  unimport- 
ant, as  far  as  that  goes  ;  there  is  nothing  hinges  on  it 
now,  but  at  the  next  convention  there  might  be  some- 
thing^very  important  come  up.  If  it  is  thought  more 
advisable  a  small  committee  might  be  appointed  to  re- 
vise the  whole  constitution  and  report  at  the  next  con- 
vention. 

The  President  :  I  think  so.  I  have  had  occasion  to 
refer  to  this  constitution  during  the  year,  and  I  think  it 
is  very  incomplete. 

Mr.  Williams  :  1  don't  think  the  amendment,  with  the 
present  constitution,  would  be  got  through  this  session 
any  way  ;  it  requires,  after  permission  being  granted, 
after  discussing,  that  the  amendment  be  submitted 
to  a  committee  of  five  named  by  the  chairman  ;  the  re- 
port of  the  committee  cannot  be  considered  on  the  same 
day  on  which  it  is  introduced.  If  you  take  your  notice 
now  you  can't  do  anything  till  to-morrow  ;  to-morrow 
you  would  refer  it  to  a  committee  which  could  not  report. 

The  President  :  It  would  be  necessary  for  the  com- 
mittee to  report  this  afternoon,  and  we  could  not  take  it 
up  till  to-morrow. 

Mr.  Breithaupt  :  I  would  move  that  the  chair  appoint 
a  committee  of  three  to  look  into  this  matter  and  report 
at  the  next  meeting,  if  possible,  or  to-morrow  morn- 
ing. 

The  President  :  If  they  report  to-morrow  morning 
we  cannot  consider  it  at  this  session. 

Mr.  Wright  :  Would  you  refer  the  matter  to  the 
Executive  Committee  to  bring  in  a  recommendation  at 
the  next  convention  ? 

Mr.  Breithaupt  :  The  only  reason  why  I  mentioned 
three  is  because  the  executive  is  rather  large,  and  three 
would  be  better  able  to  get  together  and  do  the  busi- 
ness. I  am  willing  to  change  it  to  the  executive  if  Mr. 
Wright  thinks  so. 

Mr.  Wright  :  It  is  a  question  for  the  majority  of  the 
members. 

The  President  :  Unless  it  is  reported  upon  to  this 
convention  this  afternoon,  we  cannot  consider  that  at 
this  convention. 

Mr.  Breithaupt  :  If  that  is  not  the  proper  interpreta- 
tion, we  might  have  a  motion  that  it  be  left  to  the  next 
session,  and  the  change  then  be  adopted.  I  would 
move  that. 

The  President  :  It  is  moved  by  Mr.  Breithaupt, 
seconded  by  Mr.  J.  J.  Wright,  that  the  Executive 
Committee  be  requested  to  suggest  necessary  amend- 
ments to  the  constitution  at  the  next  convention  of  the 
Association.  Carried. 

The  President:  The  next  order  of  business  is  the 
reading  of  papers. 

Mr.  Smith  :  Before  that,  I  would  like  to  move  that 
the  usual  grant  be  given  to  our  secretary  as  last  year. 

Mr.  Leyden  :  I  second  the  motion. 

The  President  put  the  motion,  which,  on  a  vote  being 
taken,  was  declared  carried. 

The  President  :  I  would  call  on  Mr.  Camp  to  read 
his  paper  on  "  The  Use  of  the  Dynamo  and  Storage 
Battery  in  Telegraph  Offices."    (See  page  170). 

Mr.  Camp  :  Before  reading  the  paper  I  would  like  to 
call  your  attention  to  an  error  made  in  fig.  2  of 
my  paper  ;  it  was  a  mistake  on  my  own  part.  You  will 
find  by  one  of  the  circles  designating  dynamos  on  the 
left  hand  side,  it  is  marked  "  negative  350  volts  "  ;  this 
should  read  "  positive  "  ;  the  next  one  should  read 
"negative  350  volts."  The  four  circles  should  be 
lettered  m,n,o,p,  commencing  on  the  left  hand  side. 
It  is  necessary,  in  order  to  understand  the  inspection 
of  the  diagram. 

The  President  :  V'ou  will  agree  with  me  that  this  is  a 
very  excellent  paper  on  the  subject.  It  has  always  been 
a  difficult  matter  to  get  papers  on  telegraph  subjects. 
This  time  we  have  secured  a  valuable  one,  and  the 
subject  is  fully  and  well  treated.  The  telegraph  busi- 
ness, while  comparatively  an  old  branch  of  the  electri- 


cal science,  is,  as  we  may  see  by  the  descriptions  given 
by  Mr.  Camp,  by  no  means  at  a  standstill,  but  develop- 
ing rapidly  as  the  other  lines  of  electrical '  application. 
The  paper  is  open  for  discussion. 

Mr.  Camp  :  I  would  like  to  hear  some  expression 
from  Mr.  Smith  on  this  subject.  I  certainly  expected  to 
have  his  experience  ;  he  has  probably  been  more  large- 
ly concerned  in  working  dynamos  as  applied  to  tele- 
graphing than  I  have.  It  is  only  in  the  present  year 
that  we  have  installed  our  own  plant  in  Toronto.  I 
think  he  could  give  a  good  deal  more  information  on 
the  subject  than  I  have. 

Mr.  Smith  :  Mr.  Camp's  paper  does  not  admit  of 
much  discussion  ;  he  has  covered  the  ground  so 
thoiodghl)  and  so  concisely  that  there  is  nothing  left  to 
be  said.  As  an  historical  paper,  we  are  very  glad  to 
have  it  for  the  Association.  We  have  nothing  of  its 
kind  in  our  papers,  and  having  this  from  Mr.  Camp, 
who  is  so  well  qualified  to  write,  we  are  glad  indeed  to 
have  it.  In  speaking  of  our  experience  with  dynamos 
and  motor  generators  for  telegraph  work,  I  have  a  very 
vivid  recollection  of  the  first  machine  made  ;  I  think  it 
was  in  1882  it  was  brought  out,  and  I  think  Mr. Wright 
had  a  good  deal  to  do  with  it,  and  when  the  machine 
was  first  connected  up,  we  stood  by  in  fear  and  in  trem- 
bling wondering  what  it  was  going  to  do,  and  finally  the 
thing  seemed  to  go  off  allright,  and  out  of  that  develop- 
ed the  two  large  motor  generator  plants  we  now  have 
in  use  in  Toronto  and  Montreal.  Subsequent  develop- 
ment and  improvement  in  the  storage  battery  developed 
the  fact  that  they  ate  superior  to  the  motor  generator 
for  most  classes  of  work,  and  would  to-day  be  adopted, 
I  think,  in  ail  the  larger  places.  I  would  move  a  vote  of 
thanks  to  Mr.  Camp  for  his  paper. 

Mr.  Wyse  :  I  second  that. 

The  President  :  I  have  much  pleasure,  Mr.  Camp,  in 
tendering  the  thanks  of  the  Association  to  you  for  your 
valuable  paper.  Yesterday  we  had  a  paper  on  power 
factor  on  which  there  was  a  little  discussion,  and  the 
further  discussion  of  it  was  adjourned  until  to-day.  I 
would  like  to  hear  from  any  members  on  this  subject. 
I  think  it  is  a  very  excellent  paper  which  should  be  dis- 
cussed. 

Mr.  Gossler  :  I  suggest  that  you  call  on  Mr.  Leyden 
for  an  expression  of  opinion.  He  has  had  considerable 
experience  in  the  use  of  induction  motors,  alternating 
current  arc  lamps,  and  synchronous  motors,  and  is,  I 
am  sure,  very  well  qualified  to  speak  on  the  subject. 

The  President  :  We  should  he  pleased  to  hear  from 
Mr.  Leyden,  I  am  sure. 

Mr.  Leyden  :  I  have  not  had  an  opportunity  to  read 
over  this  paper  of  Mr.  Leonard's  with  any  care,  and 
anything  that  I  can  say  would  just  be  a  sort  of  gener- 
al expression  of  what  my  opinions  might  be,  and  I  don't 
know  whether  they  would  be  covered  by  Mr.  Leonard's 
paper  or  not.  The  only  thing  I  can  say  is  this,  that 
the  keeping  of  your  power  factor,  particularly  at  certain 
hours  of  the  day,  as  high  as  possible,  is  of  very  great 
importance  to  the  operation  of  your  station,  especially 
where  you  are  supplying  incandescent  lights  from  the 
same  generators  as  you  are  the  motors  and  arc  lights. 
It  becomes  a  question  that  you  have  to  figure  on,  on 
almost  every  installation  of  motors  and  lights  and 
everything  you  put  in,  to  find  out  and  anticipate  as 
nearly  as  possible  what  its  effect  will  be  on  your  whole 
service.  On  the  other  hand,  the  question  of  putting  in 
induction  motors  j'.nd  alternating  arc  lamps  on  your 
circuits  has  so  many  manifest  advantages  that  you  can 
afford  to  put  up  with  some  of  the  disadvantages  in 
order  to  obtain  the  cheapness  and  reliability  of  opera- 
tion that  you  certainly  do  secure  by  these  means.  On 
our  plant  we  are  changing  all  our  arc  lighting  service 
over  from  direct  current  tc  series  alternating  current 
for  our  street  lighting.  So  far,  we  have  changed  about 
half  of  it  to  series  alternating  ciurent  enclosed  arcs. 
The  power  factor  of  that  we  find  varies  to  a  very  con- 
siderable extent,  according  to  the  number  of  lamps  we 
put  on  our  circuit,  but  as  far  as  the  reliability  of  our 
service  or  economy  of  operation  is  concerned,  it  is  all 
that  we  anticipated  when  we  adopted  that  method.  As 
compared  with   the  series  ope"   nrrs   which   we  had 
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before,  it  certainly  saves  a  very  considerable  percent- 
age in  the  amount  of  power  it  takes  in  your  lighting 
service  ;  it  also  saves  you  a  very  considerable  expense 
in  the  operation  of  your  circuits  ;  by  that  I  mean  both 
the  expense  of  trimming,  the  expense  of  carbons  and 
the  expense  of  maintenance  of  the  arc  lamps.  The 
series  alternating  arc  lamps  that  are  on  the  market 
to-day  are  quite  simple  and  reliable  in  operation 
and  cheaply  repaired.  We  have  had  perhaps  six 
months'  experience  with  series  enclosed  arc  lamps. 
While,  ot  course,  you  necessarily  have  your  troubles  in 
any  electric  plant,  you  have  nothing  at  all  serious.  The 
effect  of  this  power  factor  and  of  these  alternating  arc 
lamps  on  the  rest  of  your  service  amounts  to  about 
this,  we  have  made  a  number  of  tests  on  our  arc  light- 
ing circuits,  and  we  found  that  our  power  factor  will 
vary  according  to  the  number  of  lamps  that  we  connect 
on  that  circuit.  If  we  get  all  the  arc  lamps  on  that  the 
circuit  will  possibly  carry,  we  get  a  power  factor  of 
about  .85,  and  it  drops  down  very  rapidly  as  you  take 
arc  lamps  ofT  your  circuit.  We  run  a  pressure  of 
2,400  volts  ;  on  that  we  should  be  able  to  burn,  the- 
oretically, some  33  arc  lamps,  series  enclosed  ;  if  we 
got  the  full  33  on,  I  think  we  would  have  a  power  fac- 
tor of  somewhere  about  .90  or  .91,  but  we  find  that  the 
circuits  won't  work  well  when  we  put  the  full  number 
on,  and  we  get  more  satisfactory  operation  by  cutting 
it  down  to  about  30  ;  that  has  also  the  effect  of  reduc- 
ing your  power  factor  down  to  about  .85.  So  it  is  a 
question  you  have  to  consider  on  both  sides,  whether 
you  can  put  up  with  the  annoyance  ot  this  power  factor 
in  order  to  save  the  expense  of  operation  of  your  plant. 
I  think  the  expense  which  you  do  save  and  the  economy 
which  you  gain,  and  the  simplicity  of  your  system,  cer- 
tainly overbalances  any  evil  effect  of  this  low  power 
factor,  especially  when  you  take  into  con^it'eration  that 
at  certain  times  of  the  day  when  this  power  factor 
annoys  you  most,  by  having  some  synchronous  motors 
on  your  line  you  can  to  a  large  extent  over-balance  it. 
Synchronous  motors  in  large  sizes  I  consider  to  be  a 
very  valuable,  very  handy,  and  convenient  piece  of 
apparatus  to  have  on  your  circuits.  This  is  especially 
true  for  motors  which  you  must  have  in  your  own 
premises  and  under  your  own  care,  where  you  can 
regulate  and  operate  them  to  the  best  advantage,  or  in 
places  where  you  have  some  control  over  them  through 
the  attendant  who  operates  them.  On  the  other  hand, 
my  idea  of  small  motor  work  is  that  the  induction 
motor  is  much  simpler  ;  and  while  it  has  a  low  power 
factor  in  a  great  many  case«,  particularly  on  partial 
loads,  still  it  is  a  commercial  problem,  and  you  have  to 
balance  one  advantage  against  the  other  ;  and  gener- 
ally speaking,  the  result  of  our  experience  is  this,  that 
in  large  motors,  and  particularly  where  you  have  steady 
loads,  I  should  employ  synchronous  motors  ;  where  you 
have  distributed  power  in  a  factory  where  you  want  to 
divide  it  up  into  small  units,  the  manifest  mechanical 
advantages  of  the  induction  motors  predispose  me  in 
their  favor.  I  am  talking  in  this  general  waj  because 
I  have  not  read  Mr.  I^eonard's  paper  with  sufficient  care 
to  take  it  up  in  any  detail. 

The  President  :  Might  I  ask  a  question  or  two. 
Apart  from  the  lowering  of  the  power  factor  induced 
by  the  use  of  alternating  arc  lamps,  are  they  a  disturb- 
ing element  on  your  circuit  to  any  extent,  assuming  you 
are  running  incandescent  lights  off  the  same  generator  ? 

Mr.  Leyden  :  No,  I  should  not  say  that  they  are. 
We  cannot  notice  any  effect  of  these  arc  lamps  on  our 
service  in  general,  any  more  than,  well,  not  as  much  as 
you  would  by  starting  a  motor  up  to  drive  a  lot  of  arc 
machines  ;  that  is,  we  throw  one  arc  light  circuit  on 
after  the  other  at  the  time  of  starting  ;  the  effect  on 
our  service  of  that  is  less  noticeable  than  would  be  the 
effect  of  starting  up  a  large  motor  to  drive  a  lot  of  arc 
machines,  and  the  attendant  at  our  power  house  has  to 
be  watching  his  business,  and  gradually  raise  his  field 
current  on  his  generators  in  order  to  compensate  this. 
By  careful  attention  on  the  part  of  the  swithboard  at- 
tendant, he  can  put  those  arc  lights  on  so  that  there  is 
no  serious  interference  with  our  incandescent  lighting. 
1  presume  if  we  throw  all  those  arc  lamps,  say  500 


series  alternating  arc  lamps,  on  at  once,  it  would  pro- 
duce quite  a  very  marked  disturbance,  but  we  don't 
notice  it  in  our  present  system. 

The  President  :  Another  thing  I  wished  to  ask  is 
whether,  in  the  case  of  synchronous  motors  used  on 
your  circuits,  or  m.ore  especially  in  your  station  within 
your  control,  whether  you  can  regulate  them  dav  in 
and  day  out,' as  a  general  thing,  so  as  to  counteract 
drop,  whether  that  is  a  practical  quality  of  the  giotor 
that  you  can  do  that  regularly. 

Mr.  Leyden  :  I  should  say  that  would  depend  to  a 
very  great  extent  upon  the  character  of  the  load  on 
your  synchronous  motor.  If  you  have  a  rapidly  fluctuat- 
ing load,  I  have  found  the  only  way  is  to  set  your  field 
current  so  high  that  it  cannot  be  pulled  out  of  step  by 
any  of  the  sudden  jerks  that  come  upon  it,  and  let  it 
run  at  that.  If  your  load  is  steady  all  the  time,  you 
undoubtedly  can  operate  that  synchronous  motor  to 
very  great  advantage  to  the  rest  of  your  service.  At 
the  time  that  your  power  factor  is  low,  and  you  set 
the  field  current  on  high,  it  will  compensate  for  a  great 
deal  of  the  lagging  current  on  your  other  service  ;  and 
I  should  say  that  in  most  cases  where  you  have  syn- 
chronous motors  the  loads  are  steady,  and  under  those 
conditions  you  can  operate  a  synchronous  motor  so 
that  it  is  of  very  marked  benefit  on  the  rest  of  your 
service. 

The  President  :  Have  you  anything  further  to  say  on 
the  subject,  Mr.  Gossler  ? 

Mr.  Gossler  :  I  don't  know  that  I  have  anvthing 
further  to  say  on  the  subject  ;  it  is  pretty  broad,  and  a 
subject  that  could  be  talked  on  for  a  very  long  time, 
but  I  don't  think  1  will  say  anything  on  it  now. 

The  President  :  How  about  Mr.  Leonard? 

Mr.  Leonard  :  I  have  very  little  more  tc  say.  In 
what  I  said  yesterday  in  my  paper,  and  the  dis- 
cussion we  had  yesterday  afternoon,  I  think  1  have 
expressed  myself  pretty  fully.  But  it  has  ceruinly 
pleased  me  very  much  to  hear  from  Mr.  Leyden.  as  it 
brings  a  class  of  information  to  central  station  manag- 
ers which  is  just  exactly  what  we  are  looking  for; 
particularly  those  that  are  either  in  the  power  business 
at  the  present  time  or  contemplate  going  into  it  ;  and 
I  wish  the  discussion  could  have  been  a  little  broader. 
I  was  very  much  interested  in  what  Mr.  Levden  said 
about  arc  lamps  ;  it  is  a  matter  whice  I  have  not  per- 
sonally had  a  great  deal  of  experience  with,  but  I  think 
it  is  one  of  the  branches  in  connection  with  alternating 
stations  which  is  certainly  going  to  be  a  matter  of  a 
good  deal  of  importance.  They  are  trying  to  simplify, 
our  stations  to  the  utmost,  and  we  may  some  dav 
realize  the  ideal  of  a  single  type  of  generator,  as  I  said 
in  my  paper,  with  interchangeable  parts,  and  one  type 
of  reserve  apparatus — everything  in  shape — so  that  an 
accident  is  not  going  to  cripple  the  whole  system.  Be- 
sides these  advantages,  there  is  the  advantage  of  the 
reduction  in  expense  of  operation.  I  think  the  arc 
lights  can  be  operated  at  very  much  less  cost  in  connec- 
tion with  a  large  alternating  current  generator,  as  com- 
pared with  the  necessarily  small  direct  current 
machines.  I  don't  know,  Mr.  Leyden,  what  svstem  of 
compensation  you  are  using.  Is  it  the  choke  coil  tvpe 
of  apparatus  ? 

Mr.  Leyden  :  Ves,  the  choke  coil. 

Mr.  Leonard:  I  think  I  have  nothing  further  to  sav. 

Mr.  Sangster  :  I  may  say  one  year  ago  about  this 
time   we  adopted  the   series  alternating  enclosed  arc 
lamps  in  our  station  ;  we  didn't  put   in  verv   manv  of 
them,  about  90,  1  think,  at  that  time,  and  we  found  them 
very  satisfactory  indeed.     We  purchased  them  from 
the  General   Electric  Company,    and    we   are  using 
the  transformer.     We  can  put  on  12  or   15  lights  on 
the  line  and  it  does  not  seem  to  affect  it  in  the  least. 
We  sometimes  have  to  do  that.    We  have  two  lines, 
45  on  one,  and  47  on  the  other,  using  about  So  volts 
each,  and  we  find  it  verv  satisfactory,  both  as  to  ex- 
pense and  care  of   the  lamps  and  the  general  mainten- 
ance and  cost,  generally  running  one  week  on   half  a 
carbon  ;  one  carbon  does  two  weeks.     .\nd  we  find  it 
an  advantage  in  every  possible  way.     .\s  far   as  the 
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power  is  concerned,  I  really  think  it  does  not  seem  to 
take  any  more  power  than  we  were  using  on  the 
straight  current  before,  and  I  think  that  station  mana- 
gers should  look  into  this  a  little  more.  Of  course, 
there  is  no  doubt  they  are  improving  on  the  lamps 
every  day. 

Mr.  Leyden  :  There  is  an  interesting  part  of  this 
alternating  arc  lamp  business  that  does  not  pertain  ex- 
actly to  the  subject  of  this  paper,  but  I  think  it  would 
be  of  interest  to  the  members  of  the  Association.  There 
seems  to  be  considerable  talk,  and  there  has  been  for  a 
number  of  years,  amongst  the  electrical  fraternity, 
about  the  inefficiency  of  an  alternating  arc  lamp  as  a 
light-giving  device  ;  that  is,  a  great  many  prominent 
electrical  engineers  and  scientists  tell  us  that  you  don't 
get  as  much  light  out  of  the  alternating  arc  light  with 
the  same  consumption  of  watts  as  you  do  out  of  the 
direct  current.  However  that  may  be,  I  have  become 
thoroughly  convinced  that  for  the  same  number  of  watts 
consumed  in  an  alternating  enclosed  arc  lamp,  having  a 
proper  reflector  above  it,  that  you  get  a  more  satis- 
factory street  illumination  than  you  do  out  of  the  old- 
fashioned  open  arc  lamp,  direct  current.  We  have  had 
them  in  Hamilton  burning  since  last  Christmas,  and  we 
have  not  had  one  complaint  about  the  amount  of  light 
or  the  quality  of  it  ;  on  the  other  hand,  we  have  had  a 
great  many  people  compliment  us  on  the  greater  satis- 
faction ot  illumination  that  we  have.  We  find  this, 
that  while  the  light  apparently  directly  underneath  the 
lamp  is  not  as  bright  as  with  the  old  open  arc,  yet  it  is 
even  and  no  shadows  ;  it  is  evenly  distributed  around 
underneath  the  lamp,  and  up  and  down  the  streets  you 
will  find  a  more  even  distribution  of  light,  and  after  you 
get  off,  say  beyond  100  feet,  there  is  apparently  more 
light  on  the  street  than  there  is  with  the  old  arc  lamp  ; 
so  that  the  difference,  particularly  in  the  amount  of 
light,  is  not  noticed  ;  that  is,  there  is  no  dissatisfaction 
with  the  amount  ot  light  by  putting  in  these  series  en- 
closed arc  lamps.  There  is  another  advantage  which  is 
quite  marked,  that  is,  that  you  can  hang  them  low 
down,  close  to  the  street,  and  in  that  way  increase  the 
apparent  illumination  on  the  street  without  having  any 
blinding  efTect  on  the  people  looking  directly  at  them. 
The  source  of  light  is  apparently  so  much  larger  that 
you  can  look  right  at  the  lamp  without  being  blinded, 
and  people  can  drive  under  the  lamps  and  see  where 
they  are  driving,  wnich  is  not  the  case  with  the  old  arc 
lamp.  I  mention  that  as  a  point  which  is  often  brought 
up  against  the  use  of  these  lamps. 

The  President  :  I  would  like  to  hear  what  has  been 
Mr.  Sangster's  experience  on  that — whether  there  has 
been  any  complaint  by  the  people  as  to  the  difference 
in  the  light. 

Mr.  Sangster':  I  would  say  that  the  remarks  Mr. 
Leyden  has  made  would  apply,  that  it  is  the  same 
with  our  city.  We  can  lower  the  lamps  and  the  light 
is  diffused  much  more  than  with  the  open  arc  lamps. 
They  like  it  much  better.  We  get  the  light  more  direct 
with  the  open  arc,  but  the  enclosed  type  seems  to  diffuse 
the  light  much  better  and  people  are  generally  much 
more  pleased  with  the  lights  since  we  put  them  up,  and 
every  day  we  hear  expressions  as  to  how  nice  it  is  to 
what  it  used  to  be,  and  yet  we  had  a  very  good  light 
before  in  our  open  arcs. 

The  President  :  Do  you  have  choke  coils  on  in  the 
station  ? 

Mr.  Leyden  :  Yes,  we  have  them  in  our  station. 

The  President  :  That  means  a  good  deal  of  wiring 
many  circuits. 

Mr.  Leyden  :  We  had  our  circuits  divided  up  prac- 
tically in  the  same  way  as  before,  so  that  it  didn't  mean 
much  difference  to  us. 

Mr.  Leonard  :  I  was  going  to  ask  Mr.  Leyden  what 
his  opinion  was  of  operating  arc  lamp  circuits  with  the 
transformers  or  choke  coils  distributed  around  on  dif- 
ferent parts  ot  the  circuit,  as  to  whether  there  is  any 
indication  in  his  experience  that  such  an  arrangement 
would  be  objectionable  in  any  way?  Can  the  transform- 
ers, in  other  words,  be  relied  upon  to  perform  the 
work  laid  out  for  them  without  any  attention  whatever? 

Mr.  Leyden  :  We  don't  use  the  transformer  method 


in  our  service,  so  I  am  not  prepared  to  speak,  but  in  a 
number  of  places  I  have  visited  where  they  do  use  that 
method,  they  have  them  distributed  in  that  way  ; 
instead  ot  having  the  transformers  right  in  the  station 
they  are  put  out  in  vaults  around  in  different  sections 
of  the  city,  and  then  they  have  an  arc  light  inspector 
whose  business  it  is  to  go  there  and  start  them  up  and 
look  after  the  lights  while  they  are  burning,  and  if  any- 
thing goes  wrong  it  is  his  business  to  return  to  this 
vault  and  see  what  has  happened.  In  my  own  ex- 
perience I  don't  know  whether  it  is  advisable  or  not. 

Mr.  Sangster  :  We  have  not  had  any  trouble  with 
the  transformers  in  the  station  ;  we  have  just  two  lines 
running  out  from  them,  a  line  from  each  transformer, 
and  they  are  supposed  to  carry  50  lights,  and  as  I  say, 
it  is  very  satisfactory  ;  12  or  15  lights  put  on  we  do  not 
seem  to  notice — it  seems  to  pick  up  so  quickly. 

Mr.  Reesor  :  I  would  move  that  a  hearty  vote  of 
thanks  be  extended  to  Mr.  Leonard  for  his  very  able 
and  useful  paper.  I  think  it  is  one  of  the  best  papers 
we  have  had  read  at  our  conventions  yet.  (Carried.) 

The  President  :  I  have  very  much  pleasure  in  tender- 
ing to  you,  Mr.  Leonard,  the  thanks  of  this  Associa- 
tion. The  paper  is  not  only  a  very  good  one,  but  the 
discussion  which  it  has  provoked  has  proved  most 
interesting.  As  you  said  a  while  ago,  that  is  the  kind 
of  information  that  central  station  men  want  at  the 
present  time,  and  therefore  what  has  been  said  to-day 
has  been  of  value,  I  am  sure,  to  the  members  of  the 
Association. 

On  motion  of  Mr.  Reesor,  the  convention  adjourned 
to  meet  at  2:15  o'clock  p.m. 

AFTERNOON  SESSION. 

The  President,  in  the  chair,  called  the  convention  to 
order  at  2.30  o'clock,  p.m. 

The  President  :  The  next  order  ot  business  is  the 
paper  by  Mr.  Blair,  of  the  Quebec  Railway  and  Lighting 
Company,  of  Quebec,  on  a  railway  subject. 

Mr.  W.  H.  Browne  :  I  would  ask  leave  to  move  to 
amend  the  regular  order  of  business  and  substitute 
therefor  the  election  of  officers.  I  understand  that  the 
Nominating  Committee  have  their  ticket  prepared  to 
offer,  and  action  can  be  taken  upon  it  very  readily  and 
we  can  dispose  of  that  part  of  our  business.  I  ask  for 
a  seconder. 

Mr.  Ross  :  I  second  the  motion. 

Mr.  J.  J.  Wright  :  Would  it  be  competent  to  change 
the  order  of  business  to  that  extent  ?  The  day  i«  set 
apart  in  the  programme,  and  it  has  been  the  usual 
custom  to  elect  the  officers  on  "^he  morning  of  the  last 
day.  Any  member  of  the  Association  who  is  unable  to 
be  present  now,  and  could  be  present  to-morrow,  might 
reasonably  take  exception  to  altering  an  important  part 
of  the  proceedings  in  that  way.  Not  that  I  think  it  will 
make  the  slightest  difference  to  the  election,  but  simply 
as  a  matter  of  proceedure. 

Mr.  Browne  :  I  made  my  motion  with  full  knowledge 
of  the  fact  that  that  order  of  business  was  down  for  to- 
morrow. I  did  not  understand  that  our  order  of  business 
was  the  matter  of  a  day.  I  thought  it  was  competent 
for  us  to  move  for  the  amendment  of  the  order  at  any 
time,  and,  believing  the  matter  of  nominations  is  prac- 
tically all  settled  except  the  formal  act,  I  thought  it 
would  save  that  much  time. 

Mr.  I>eyden  :  The  object  of  this  motion,  I  tjelieve,  is  to 
arrange  matters  so  that  we  can  finish  up  our  convention 
this  afternoon,  instead  of  carrying  it  over  until  to-mor- 
row morning.  We  have  only  a  small  amount  of  busi- 
ness to  transact,  and  one  paper,  I  believe,  to  read,  and 
if  we  could  get  through  this  afternoon  there  is  no  use 
carrying  it  over  until  to-morrow. 

Mr.  Wright  :  I  think  there  is  not  the  slightest  doubt 
but  that  the  business  of  the  convention  could  be  well 
and  satisfactorily  arranged  this  afternoon,  but  the  city 
of  Kingston  have  invited  us  here,  and  have  entertained 
us  most  hospitably,  and  1  think  it  would  be  very  de- 
rogatory to  them,  and  would  appear  to  me  to  be  a 
slighting  of  their  reception, if  we  come  here  with  the  in- 
tention of  holding  a  three  days'  convention  and  at  the 
end  ot  the  second  day  we  turn  the  whole  thing  up  and 
go  home. 
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Mr.  Browne  :  I  had  better  perhaps  express  myself  more  clearly 
concerning  my  motion.  I  did  not  know  it  was  necessary  to  ex- 
plain why  I  wished  to  change  the  order  of  procedure.  I  under- 
stand there  are  several  members  here  who  would  like  to  adjourn 
this  afternoon  in  order  that  they  may  still  further  enjoy  the 
hospitality  given  by  the  cit}'  of  Kingston,  and  then  resume  busi- 
ness lo-morrow  morning,  and  it  was  with  a  view  of  giving  effect 
to  that   that  I  made  my  motion  for  the  election  of  officers  now. 

The  President  :  The  holding  of  the  election  of  officers  now,  to 
be  followed  by  an  adjournment  until  to-morrow  morning,  would 
practically  close  the  convention. 

Mr.  Browne  :  There  is  another  paper  to  be  read. 

The  President  :  I  know,  but  the  attendance  would  be  small  ;  I 
am  afraid  there  would  be  a  general  exodus  of  the  members. 

Mr.  Wright  :  If  there  is  any  special  reason  for  adjourning  this 
afternoon,  if  they  wish  to  take  up  something  else  this  afternoon, 
it  would  be  quite  in  order  to  adjourn  this  session  of  the  convention 
till  to-morrow  morning,  and  take  up  the  business  then,  but  I 
think  it  would  be  considered  a  very  impolite  act  to  close  the  con- 
vention to-day  and  go  away.  I  do  not  mean  to  say  it  would 
make  the  slightest  difference  financially  or  in  any  other  way  to 
I  he  city  of  Kmgston,  but  when  people  have  done  their  best  for  us 
and  given  us  a  good  time,  I  do  not  think  it  is  exactly  the 
thing  to  pick  up  our  traps  and  leave. 

The  President  :  I  may  say,  in  justice  to  the  citizens  of  Kingston, 
that  they  have  offered  us  a  visit  to  the  penitentiarj'  to-morrow 
afternoon,  and  asked  us  to  attend  the  military  tatoo  given  by  the 
military  band  to-morrow  evening. 

Mr.  Browne  :  The  main  purpose  for  making  the  motion  for  the 
election  of  officers  by  me  to-day,  is  that  I  am  told  it  will  be  practi- 
cally unanimous.  There  will  be  left  then  for  to-morrow  simply  the 
matter  of  reading  the  paper  and  the  discussion  of  it,  without  any 
interference  with  it  whatever,  and  the  great  desire  of  the  majority 
this  afternoon  is  to  adjourn  and  take  a  visit  on  the  river  again. 

The  President  :  If  there  are  no  further  remarks  we  will  lake  the 
sense  of  the  meeting. 

Mr.  Leyden  :  That  being  the  case,  I  would  most  strenuously 
object  to  holding  the  election  this  afternoon.  They  have  been 
scheduled  in  the  programme  you  have  sent  out  to  be  held  to- 
morrow, and  it  has  always  been  the  usage  of  this  Association 
that  we  should  hold  our  election  on  the  last  day.  I  do  not  see  any 
use  of  bringing  them  on  now  if  you  are  going  to  continue  the  con- 
vention to-morrow  morning. 

The  President  :  The  motion  is  to  take  up  the  election  of  offi- 
cers. Do  you  move  an  amendment  ?  It  is  a  question  on  which  I 
feel  rather  embarrassed,  because,  while  the  convention  can  order 
me  to  do  whatever  they  like  by  a  majority  vote,  I  feel  that  I  have 
a  contract  to  fulfil  here  and  a  programme  to  follow,  and  whatever 
is  decided,  I  would  like  to  be  decided  by  ;i  very  large  majority,  if 
not  a  unanimous  one  ;  in  fact,  I  would  rather  have  it  unanimous 
and  then  we  could  share  the  responsibility  together.  I  do  not 
believe,  though,  that  there  are  any  members  who  are  not  here  to- 
day that  will  be  here  lo-morrow  morning,  so  that  it  will  really 
make  no  difference.  Are  you  ready  for  ihe  question,  gentlemen? 
We  will  now  put  Mr.  Browne's  motion  that  we  should  change  the 
order  of  procedure,  and  lake  up  the  election  of  oflicers  now. 

The  vote  being  taken,  the  President  declared  the  motion  carried 
by  a  :najority  of  two. 

Mr.  Leyden:  I  move,  seconded  by  Mr.  Wright,  that  we  adjourn 
until  to-morrow  morning. 

The  President  :  This  motion  cannot  be  discussed. 

The  President  put  the  motion,  and,  on  a  vote  having  been  t.iken, 
declared  the  motion  carried,  seventeen  voting  for  and  ten  voting 
against  the  motion. 

At  2.45  the  convention  adjourned  until  Friday  morning  at  10 
o'clock  a.m. 

At  3  o'clock  p.m.  the  members  of  the  Association  and  iheir 
friends  left  on  the  steamer  New  York  for  a  trip  amongst  the 
Thousand  Islands,  proceeding  as  far  as  Alexandria  Bay.  A 
unique  feature  of  the  return  trip  was  the  assembling  of  the 
members,  at  the  call  of  the  president,  in  the  dining  room  of  the 
steamer  at  7  o'clock  p.m.,  at  which  time  Mr.  Blair  read  his  paper 
entitled  '■  A  Railway  Subject,  Giving  Several  Curves  Showing  up 
the  Average  Power  During  a  Day,  and  Maxinnmi  and  Minimum 
Requirements  for  Power  Called  for  on  the  (Juebec  System.  " 
(See  page  179.)  The  reading  of  the  paper  was  greeted  with 
applause. 

Mr.  Wyse  :  How  long  has  the  road  been  operated  ? 

Mr.  Blair  :  Three  years.  The  heaviest  wire  on  any  commuta- 
talor  is  three-eighths  of  an  inch. 

Mr.  Wyse.:  Is  your  traffic  heavy  as  well  as  your  gr.ades  ? 

Mr.  Blair  :  On  those  grades  it  is  ;  the  heaviest  grades  carry 
the  heaviest  traffic  in  town.  There  has  not  'been  a  commutator 
flash  or  buck  on  the  road  for  eighteen  months.  The  water  and 
slush  in  the  spring  time  have  never  given  us  any  trouble,  it  is  the 
hard  snow  in  the  winter.  $16,300  is  the  total  cost  chargeable  to 
snow.  I  may  say  in  our  company  we  have  no  depreciation 
account,  everything  goes  in  to  maintenance  account. 

Mr.  Wickens  :  Depreciation  and  cost  of  repairs  go  in  together. 

Mr.  Blair:  They  go  in  together. 

Mr.  Browne  :  That  is,  you  keep  the  road  up  to  the  standard  ? 

Mr.  Blair  :  Yes,  up  to  the  standard  for  railwa3's. 

Mr.  Wy«e  :  Do  you  actually  have  to  cart  the  snow  away  ? 

Mr.  Blair  :  In  some  cases  we  have  to  actu.illy  cart  it  away  to 
some  convenient  place  for  the  time  being,  and  then  the  next  day 
take  it  away  permanently. 

Mr.  Wyse  :  Then  you  have  to  cart  it  twice  ? 

Mr.  Blair  :  In  almost  every  case  we  have  to  cart  it  twice.  In 
some  cases,  without  exaggeration,  there  are  four  feet  of  snow- 
above  the  top  of  the  car  ;  that,  of  course,  has  got  to  be  shovelled 
out.  A  car  will  run  into  these  drifts.  .Anybody  who  knows 
Quebec  will  know  the  point  I  refer  to.  Chateau  Frontenac. 

Mr.  Wyse  :  Where  do  the  foot  passengers  go  ? 


Mr.  Blair  :  They  have  to  come  in  along  the  car  tracks. 
Mr.  Gossler  :  You  pay  the  tenants  fifteen  cents  per  lineal  foot 
for  the  removal  of  the  snow  how  often  ? 
Mr.  Blair  :  Once  a  year. 

Mr.  Wickens  :  What  is  the  length  of  your  dav  ? 
Mr.  Blair  :  Eighteen  hours. 

Mr.  Wyse  :  The  power  supply  is  water  power,  is  it  not  ? 
Mr.  Blair  :  Yes. 

Mr.  Wyse  :  What  do  you  use  the  rolarj'  converter  for? 

Mr.  Blair  :  For  the  railway  at  St.  Anne-de-Beaupre,  five  hun- 
dred volts  are  fed  into  the  wire.  I  may  say  there  are  eighteen 
stops  made  in  twenty-one  miles.  We  have  as  many  trains  on 
now  as  we  can  put  on  in  that  section.  They  will,  in  all  probabil- 
ity, have  another  line  laid  in  the  near  future. 

Mr.  Edwards  :  What  kind  of  brushes  do  j-ou  use  ? 

Mr.  Blair  :  We  use  the  Valley  Whiting. 

Mr.  W3  se  :  What  pressure  do  you  put  on  each  brush  ? 

Mr.  Blair  :  That  depends  on  which  car  it  is.  We  keep  the 
hill  cars  and  level  running  cars  separate  on  our  road. 

Mr.  Wickens  :  You  run  the  same  car  over  the  hill  as  on  the 
level  ? 

Mr.  Blair  :  Yes,  but  we  are  drawing  more  current  than  on  the 
level. 

The  President  :  I  want  to  saj-,  gentlemen,  in  justice  to.  Mr. 
Blair,  that  he  advised  the  committee  on  papers  a  very  short  lime 
ago  that  his  paper  was  not  written,  and  owing  to  pressure  of 
w'ork  he  was  not  able  to  write  it,  and  the  chairman  of  ihe  com- 
mittee on  papers  consulted  me  and  we  concluded  that  as  we  had 
decided  to  have  a  paper  on  a  raiHay  subject,  and  as  it  was  too 
late  to  ask  anyone  else  to  write  it,  he  should  insist  thai  Mr.  Blair 
should  write  this  paper.  This  seemed  to  be  a  little  cold-blooded, 
but  the  interests  of  the  association  required  it,  and  we  were  firm, 
and  to  our  great  satisfaction  Mr.  Blair  replied  thai  he  would 
write  it.  That  is  not  more  than  a  couple  of  weeks  ago,  and  this 
work  has  been  done  since,  and  we  are  certainly  verj-  much 
indebted  to  Mr.  Blair. 

Mr.  Wyse  :  You  must  have  a  good  method  of  keeping  records. 

Mr.  Blair  :  We  keep  records  of  everything. 

Mr.  Wj  se  :  You  keep  the  records  by  numbers  ? 

Mr.  Blair  :  By  numbers  of  the  car  and  so  forth.  The  men  who 
do  the  woi  k  keep  the  records  during  the  monih,  and  I  take  the 
whole  of  them  and  enter  ihem  in  my  own  book  once  a  month. 

The  President  :  That  shows  the  value  of  keeping  records. 

Mr.  Browne  :  It  >hows  the  value  of  systematic  altenlion  and 
records.  I  certainly  think  thr  lhanks  of  Ihe  association  are  cor- 
dially due  to  Mr.  Blair,  and  I  move  thai  a  vote  of  thanks  be 
passed  to  him. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried,  and  Ihe  lhanks  of  the  association 
tendered  to  Mr.  Blair. 

THE  B.WgiKT. 

The  large  dining  hall  of  the  Hotel  Frontenac  was  none  too 
large  to  accommodate  the  members  of  Ihe  Association  and 
invited  guests  who  assembled  on  the  evening  of  August  jolh  to 
participate  in  the  annual  .\ssociation  banquet.  Mr.  A.  A.  Dion, 
the  President,  presided,  and  gracefully  discharged  the  duties  of 
toast  -m.Hsier. 

After  the  singing  of  Ihe  National  Anihem  in  response  lo  the 
loast  to  Her  Majesty  the  Queen,  the  United  States  \'ice-Consul,  Mr. 
Twilcliell,  was  asked  to  respond  on  behalf  of  the  President  of  the 
United  Stales,  which  he  did  in  an  able  and  interesting  manner. 
Mr.  \Vm.  H.  Browne,  in  a  pleasing  speech,  replied  on  belialf  of 
"Our  Association."  Excellent  speeches  were  delivered  by 
Mayor  Minnes  and  .\lderman  Donnelly  on  behalf  ol  the  "Corpora- 
tion of  Kingston."  The  names  of  Messrs.  Simmons.  Nickle,  and 
ex-.\lderman  Behun  were  associated  with  Ihe  loasl  10  "Our 
Guests."  The  toast  to  the  ".Allied  Interests"  drew  eKx)uenl 
replies  from  Messrs.  M.  H.  Folger  and  K.  E.  Cary.  Mr.  Pense, 
editor  of  the  Kingston  Whig  and  President  of  the  Board  of 
Trade,  responded  for  Ihe  Press,  and  Mr.  Shannon,  city  clerk, 
formerly  editor  of  the  Kingston  News,  for  the  Ladies.  Aldermsn 
Donnelly  favored  the  company  with  a  recitation.  Alderman  Craig 
contributed  a  song,  the  local  militarA'  band  and  the  Italian 
orchestra,  engaged  by  Mr.  Cary,  each  contributed  a  number  of 
pleasing  selections. 

THIRD  DAY. 
At  10  30  o'clock  a.m.  the  convention  resumed. 

The  President  :  The  first  thing  on  our  programme  this  morning,  lo 
carry  out  the  resolution  passed  yesterday,  is  the  election  of  officers.  The 
Nominating  Committee  have  leported  yesterday  suggestions  as  to  the 
election,  and  I  wish  to  repeal  that  suggestions  made  by  the  Nominating 
Committee  are  in  no  way  binding  on  any  of  the  meml>ers,  but  nomina- 
tions can  be  made  and  received  for  any  of  the  otiices  or  the  committee. 
The  first  ollice  is  that  of  President,  and  the  Nominatir^-  'tec 
have  recommended  your  humble  servant.  (C^irried  \  1  v-e- 
President  the  Nominating  Conimittee  suggest  the  nanii  E. 
Cary,  St.  Catharines.  (Carried.)  For  Second  Vice-President,  the  com- 
mittee recommend  Mr.  P.G.  Gossler,  Montreal.  (Carried.)  For  Secre- 
tary Treasurer  they  recommend  Mr  C.  H.  Morlimer'Toronlo.  (Carried*) 
With  regard  lo  the  Executive  Committee,  as  you  koow,  five  of  the  old 
members  are   to   l>e  reelected,  after  which  five  i-  •  .  are 

elected.  t)f  the  old  Executive  Conimittee  the  Non  :ce 
wish  the  followini;  to  be  retained  :  Messrs.  A.R.  >r  .in. 
D.K.  .Street,  J.  J.  Wright,  B  F.  Reesor.  Carried.  No*  there  arc  fire 
other  members  of  the  Executive  who  may  be  chosen  from  any  members 
of  the  Association.  The  committee  suggest  Messrs.  F.  Simmons,  A 
Sangster,  John  Vule,  Ed.  Slade,  H.R.  Leyden,  W.  Williams,  and  l.F. 
II.  Wvsc.  There  ate  more  names  suggested  than  «e  require  ;  we  only 
want  five  names  to  complete  the  list.  I  presume  fioni  this  thai  the 
Nominating  Committee  wish  us  to  make  a  choice  from  these  nantes. 

Mr.  Ross  :  I  nominate  Mr.  C^imp,  of  the  C  P.  K.  Tclegra|jh  Cxv, 
Montreal. 
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The  President  :  I  would  ask  Mr.  Purcell  and  Mr.  Reesor  to  please 
act  as  scrutineers.  Are  there  any  other  nominations  for  the  committee 
liefore  we  close  it?  Those  going  out  on  last  year's  Executive  are 
Messsrs.  Carrol,  Black,  Sangster,  Wyse  and  Browne.  Mr.  Sangstcr 
and  Mr.  Wyse  are  proposed  in  this  list. 

Mr.  Wyse  :  Would  it  be  in  order  for  me  to  nominate  anybody  else? 
If  so,  I  would  like  to  nominate  Mr.  Browne. 

The  President  :  I  have  no  objection.  I  want  to  give  the  fullest  free- 
dom possible. 

Mr.  Wyse  :  Then  please  add  the  name  of  Mr.  W.  H.  Browne. 

Mr.  Cary  :  I  hope  it  will  not  be  improperto  call  to  your  mind  a  shoit 
speech  that  was  made  at  the  banquet  by  Mr.  Simmons.  SomeoTyou  may 
not  recollect  it,  but  thosj  of  us  who  have  endeavored  to  do  a  little  here 
before  the  convention  in  Kingston  realized  that  we  could  not  get  help  for 
loveor  money,  could  not  get  plumbers,  decorators,  or  anybody. Mr.  Sim- 
mons took  off  his  coat  and  worked  like  a  day  laborer.  We  wanted  him 
to  use  his  wits,  but  he  had  to  use  his  hands.  I  feel  that,  if  you  all  know 
the  value  of  his  services, you  will  only  be  too  happy  to  put  him  on  the  Ex- 
ecutive. And,  in  addition  to  that,  he  lives  near  Ottawa  for  the  ne.xt  year. 

The  President  :  While  the  ballots  are  being  counted,  we  might  im- 
prove the  occasion  by  taking  up  the  selection  of  a  place  of  meeting. 

Mr.  Wyse  :  I  would  suggest  that  Ottawa  be  the  place  for  the  next 
meeting,  and  the  approximate  date  as  soon  after  the  adjournment  of 
parliament  there  as  possible. 

Mr.  Leonard  :  I  second  that. 

The  President  :  Do  you  wish  to  have  the  date  in  the  motion  or  leave 
that  separately  .''    There  might  be  some  discussion  as  to  the  best  date. 
Mr.  Wyse  :  Keep  that  separate. 

The  President  put  the  motion  that  the  convention  be  held  in  the  city 
of  Ottawa  next  year,  which,  on  a  vote  having  been  taken,  was  declared 
carried. 

The  President  :  I  wish  to  say  this,  that  I  am  very  much  pleased  in- 
deed that  the  convention  should  be  in  Ottawa.  I  didn't  make  you  any 
formal  invitation  or  press  you  to  come  to  Ottawa  simply  because  I 
thought  that,  having  done  so  once  and  not  being  able  to  carry  out  the 
programme,  we  should  not  stand  in  the  way  of  any  other  place  which 
would  like  to  get  the  convention  or  which  was  entitled  to  it.  I  wished, 
while  we  were  d(  sirous  of  having  it  in  Ottawa,  that  the  suggestion  should 
come  from  outside,  as  it  did.  That  was  my  reason  for  not  extending  to 
you  an  invitation.  But  let  it  be  understood  that  we  are  very  happy  to 
have  you  come  to  Ottawa,  and  we  will  do  our  best  to  entertain  you  and 
give  you  a  good  convention.  As  to  '.he  date,  Ottawa  is  peculiarly  situ- 
ated in  that  way.  The  sessions  of  parliament  bring  many  to  the  city, 
and  it  taxes  the  hotel  accommodation  to  the  utmost,  and  during  the  last 
few  years  the  sessions  have  extended  far  into  the  summer.  Parliament 
adjourns  late  in  June  and  sometimes  well  into  July  ;  for  that  reason  the 
old  favorite  date,  about  the  end  of  June,  could  not  hold  in  Ottawa.  I 
don't  think  it  would  be  safe  to  select  any  date  previous  to  the  l^th  of 
July.  I  think  any  time  from  the  15th  of  July  on  would  be  acceptable  lO 
us  in  Ottawa.  It  would  be  a  matter  of  which  would  be  the  most  con- 
venient date  for  the  members  to  get  away.  We  might  hear  some  ex- 
pressions of  opinion  on  that  point. 

Mr.  J.J.  Wright  :  I  would  move  that  the  matter  be  referred  to  the 
Executive  Committee,  having  in  view  what  you  say. 

Mr.  Kammerer  :  I  second  the  motion. 

The  President  :  I  would  like  to  see  the  Executive  Committee  tied  up 
as  to  the  time  when  they  must  decide, so  that  there  will  be  no  possibility 
of  leaving  it  till  the  last  month.  The  date  should  be  published  months 
before. 

Mr.  Wyse  :  The  constitution  provides  that  the  date  should  be  approxi- 
mately fixed  now. 

Mr.  Wright  :  I  think  "  approximately  "  would  mean  as  near  after  the 
prorogation  of  the  House  as  possible.     I  think  that  was  understood. 

The  President  :  That  is  a  question.  It  might  be  desirable  to  wait 
and  have  it  later. 

Mr.  Wright  :  It  would  not  be  earlier  than  the  end  of  June,  that  is  the 
usual  time  we  should  have  the  convention,  and  it  should  not  extend 
later  than  the  middle  of  July.  The  present  time  is  a  most  inopportune 
time  to  hold  a  convention  in  my  opinion,  but,  of  course,  force  of  cir- 
cumstances compelled  us  ;  but  any  time  up  to  about  the  middle  of  July 
would  be  a  suitable  time. 

The  President  :  There  is  nothing  in  the  constitution  about  the  a|)- 
proximate  date. 

Mr.  Street  :  Article  19  gives  it. 

The  President  :  The  only  motion  before  the  chair  is  that  by  Mr. 
Wright,  seconded  by  Mr.  Kammerer,  thai  the  fixing  of  the  date  be  left 
to  the  lixecutive  Committee.  (Carried.)  If  there  is  any  general  business 
we  might  go  on  with  that. 

Mr.  Yule  :  I  would  like  to  put  before  the  meeting  this  resolution  : 

"  Resolved  that  the  hearty  thanks  of  the  Canadian  Electrical  Asso- 
ciation be  extended  (:>  the  Mayor,  corporation,  and  citizens  of  Kingston, 
the  president  of  the  Board  of  Trade,  Kingston,  the  Kingston  Street 
Railway  Co  ,  the  Kingston  Electric  Light  Co.,  (he  local  committee, 
composed  of  Messr.s.  I'.  W.  Simmons,  Breck  and  Nickle,  and  the 
warden  and  officials  of  the  Kingston  penitentiary,  for  the  hospitable  and 
courteous  treatment  accorded  to  the  members  of  the  Association,  and 
to  the  gentlemen  of  the  press  for  their  full  and  correct  reports." 

Mr.  Yule  :  I  think  I  am  voicing  the  sentiments  of  the  members  when 
I  say  that  Kingston  is  an  ideal  place  for  a  meeting  of  this  kind.  They 
have  the  facilities,  and  they  apparently  have  the  heart  to  entain,  and 
thev  have  done  it  most  excellently.  I  do  not  know  that  we  have  ever 
visited  a  place  in  which  we  have  received  more  general  recognition  and 
more  kind  and  courteous  treatment.  I  have  much  pleasure  in  moving 
the  re.solution. 

Mr.  Kammerer  :  I  have  much  pleasure  in  seconding  the  motion. 

The  President  :  I  presume  the  motion  is  carried.  The  election  re- 
sults in  a  tie.  I  may  say  that  Messrs.  .Simmons,  Browne,  Camp  and 
Yule  are  elected.  There  is  a  tie  between  Mr.  Leyden  and  Mr.  .Slade. 
You  w  ill  kindly  vote  again  on  Mr.  Leyden  and  Mr.  Slade. 

Mr.  Kammerer  :  While  the  ballot  is  being  prepared  for  this  I  would 
ask  that  you  request  Mr.  ^'ule  to  retire  for  a  few  moments. 

The  President  :  Mr.  \u\i:,  will  you  kindly  retire  ? 

Mr.  Yule  having  retired,  it  was  moved  by  Mr.  W.  H.  Browne,  Mon- 
treal, seconded  by  Mr.  J.J.  Wright,  Toronto,  and  resolved,  that  ri\ore 
than  a  year  having  elapsed  since  the  inauguration  of  the  legislation  pro- 


cured by  the  Legislative  Committee  for  this  association  under  the  guid- 
ance and  leadership  of  our  past  president,  Mr.  John  Yule,  this  Associa- 
tion, recognizing  the  great  advantage  and  element  of  justice  that  has 
been  brought  to  the  operating  companies  of  Ontario  by  this  legisla- 
tion, feel  it  incumbent  upon  the  Association  as  such  to  record  in  its 
minutes  the  hearty  appreciation  which  it  entertains  for  the  original  and 
continued  work  of  Mr.  Yule  on  behalf  of  such  legislation,  and  that  a 
copy  of  this  resolution  properly  engrossed  be  prepared  and  sent  to  Mr. 
Yule,  with  the  hearty  compliments  of  this  Association,  at  an  early  a  date 
as  possible. 

On  Mr.  Yule's  return  the  president  put  the  motion,  which,  on  a  vote 
having  been  taken,  was  declared  carried  unanimously  aniid  applause. 

Mr.  Yule  :  It  gives  me  very  great  pleasure  to  hear  your  expressions 
so  clearly  set  forth  in  your  resolution.  I  give  you  my  hearty  thanks 
for  keeping  in  mind  the  work  that  has  been  done  by  the  Legislation 
Committee.  You  all  knuw  what  has  been  done.  Some  three  years  ago 
we  were  attacked  in  Guelph  by  an  ^tempt  to  pass  a  by-law  to  prac- 
tically wipe  us  out.  The  by-law  was  defeated.  I  may  say  to  my  mind 
then  it  was  the  greatest  injustice  to  an  enterprise  of  a  very  problematical 
character.  No  one  knew  they  would  ever  receive  a  return  on  the  in- 
vestment when  they  took  the  chance,  and  then  as  soon  as  the  corporation 
came  to  thmk  that  you  were  receiving  a  dividend  on  your  investment, 
they  wanted  to  practically  confiscate  the  property.  I  didn't  go  into  this 
matter  entirely  for  the  sake  of  the  companies  in  Ontario.  I  had  prin- 
cipally in  view  my  own  company  in  Guelph,  and  there  is  no  one  more 
pleased  than  I  am  that  we  were  as  successful  as  we  were,  and  I  was  very 
bappy  to  support  the  Ligislative  Committee.  The  companies  responded 
not  only  cordially  and  handsomely  with  funds,  but  they  came  down  to 
Toronto  when  called  on  for  assistance,  and  rendered  very  efficient  aid. 
We  have  not  only  succeeded  in  getting  the  legislation,  but  we  suc- 
ceeded in  convincing  the  members  of  the  Legislative  Committee  that  our 
position  is  right,  and  they  were  doing  us  no  more  than  justice  ; 
during  the  last  session  they  confirmed  that  position  by  giving 
us  a  further  trial  to  work  out  the  Conmee  Bill.  Three  companies 
during  the  last  two  or  three  months  have  received  the  benefits  of 
that  bill  to  the  extent  of  hundreds  of  thousands  of  dollars,  and  there  are 
more  to  come.  If  I  were  to  give  a  word  of  warning  to  the  companies 
throughout  the  province,  I  would  say  they  had  better  not  be  too  aggres- 
sive in  their  dealings  with  corporations.  Meet  the  corporations  as  soon 
as  any  advance  is  made,  and  fairly  and  squarely  deal  with  them  as  they 
would  deal  with  any  other  item  of  business.  It  appears  to  me  this  move- 
ment is  going  to  grow  ;  it  will  grow  for  a  time,  and  then  I  think  it  will 
die  out  after  they  have  had  a  little  experience.  I  noticed  an  item  in  the 
Kingston  paper  referring  to  one  place  where  they  have  had  a  municipal 
plant  for  a  number  of  years  with  which  they  were  going  to  make  money 
and  do  wonders,  and  when  they  got  in  their  last  lax  bill  they  found  about 
three  or  four  mills  over  and  above  paying  for  their  light  to  help  to  pay  for 
the  electric  plant  and  maintenance,  and  the  way  they  did  was  they  passed 
a  by-law  to  raise  funds  to  put  in  their  plant,  and  they  seemed  to  be  under 
the  impression  that  that  was  the  end  of  the  matter.  They  don't  realize 
that  the  life  of  an  electric  plant  is  anywhere  from  six  to  twelve  years  ; 
these  debentures  probably  run  for  twenty  years  instead  of  ten  years,  and 
they  had  to  pass  another  batch  of  debentures  to  rebuild  and  reconstruct, 
and  possibly  extend,  and  before  the  20  years  arc  up,  if  I  am  not  mis- 
taken in  my  judgment,  they  will  have  three  lots  of  debentures 
going.  Companies  do  not  have  that  advantage,  they  have  to  pay  as 
they  go  ;  they  have  to  provide  for  depreciation,  for  extensions,  and 
they  have  to  provide  to  put  in  modern  improvements  as  electrical 
machinery  is  developed.  I  thank  you  heartily  for  your  kind  recogni- 
tion of  my  assistance  to  the  electrical  companies  of  Ontario. 

Mr.  J.  y.  Wright  :  In  the  meantime,  while  the  meeting  is  wailing  for 
the  result  of  the  ballot,  I  would  like  to  move,  seconded  by  Mr.  Reesor, 
that  it  be  resolved  that  the  hearty  appreciation  and  thanks  of  this  As- 
sociation be  extended  to  the  gentlemen  who  have  prepared  the  pipers 
presented  at  the  meetings  of  this  convention  ;  and  that  the  secretary 
forward  a  copy  of  this  resolution  to  the  parties  indicated.  Carritd. 

The  President  :  I  have  to  announce  that  Mr.  Edward  Slade  is  elect- 
ed. Therefore  the  Executive  Committee  is  as  folliws:  Messrs.  A.  B. 
Smith,  O.  Iligman,  D.  k.  Street,  J.  J.  Wright,  B.  E.  Reesor,  E.  W. 
Simmons,  W.H.  Browne,  J.W.  Camp,  John  Yule,  and  Pxlward  Slade. 

The  President  :  As  there  seems  to  be  no  business  before  the  chair, 
I  want  to  take  up  your  attention  for  a  minute  or  two  to  tell  you  how 
extremely  gratifying  it  has  been  to  me  to  see  such  a  large  attendance  at 
this  particular  convention.  You  are  aware  of  what  the  circumstances 
were  and  how  difficult  it  was,  and  how  improbable  it  was,  that  the  at- 
tendance would  be  large.  At  least,  thai  was  my  impression  ;  and  it  has 
been  a  very  agreeable  surprise  to  find  that  notwithstanding  all  these 
things,  we  have  had  a  fair  assembly  and  a  successful  convention.  The 
pajiers  have  been  good,  and  altogether  I  think  that  we  cannot  feel  that 
we  have  lost  so  very  much  by  postponing  the  conventi(m  to  so  late  a 
date  as  we  did.  I  came  here  with  the  determination  to  step  out  of 
office.  I  was  exceedingly  thankful  for  the  confidence  that  had  been 
reposed  in  me,  and  I  was  quite  satisfied  to  put  in  the  year,  and  then 
make  room  for  someone  else.  It  was  only  through  the  earnest  solicita- 
tion, I  may  say,  of  friends  that  I  consented  to  be  re-elected.  I  rather 
think  as  a  general  rule,  it  is  better  for  an  Association  of  this  kind  to 
change  its  officers  a  little  oftener  than  two  years.  To  those  who  are 
entitled  to  the  positions,  and  care  to  take  them,  it  is  rather  a  long  time 
to  wait  two  years  between  each  election,  and  I  don't  aiiprove  of  two  year 
terms  as  a  general  rule  ;  and  that  was  one  reason  why  I  did  not  wish 
re-election,  but  so  many  things  were  said  to  make  it  desirable  that  I 
should  accejit  this  year  that  I  finally  consented  to  do  so,  and  the  conven- 
tion being  in  Ottawa  next  year,  was  a  special  inducement.  I  will 
endeavor,  during  the  year,  to  look  after  your  inerests  and  to  organize  a 
convention  in  Ottawa  which  shall  be  as  successful  as  any  which  has  been 
held  heretofore.  I  trust  I  may  receive  the  assistance  of  each  and  every- 
one of  you  if  I  should  have  to  call  on  you.  (Applause.) 

Mr.  W.  11.  Browne:  Brethren,  there  heing  no  further  business  before 
this  convention,  and  in  view  of  'he  fact  that  the  grand  hcspilalily  of  this 
city  has  robbed  a  great  many  of  us  of  our  ordinary  amount  of  repose,  I 
rise  to  suggest  and  move  a  motion  of  adjournment  of  this  convention 
until  our  meeting  at  Ottawa  next  year. 

Mr.  f.  J.  Writzht  :  I  second  the  motion. 

On  a  vote  having  been  taken  the  motion  was  declared  carried,  and 
the  convention  adjcurned  at  11.45  "i^'*-'  '"^  Ottawa  in  1901, 
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THE  USE  OF  THE  DYNAMO  AND  STORAGE  BAT- 
TERY IN  TELEGRAPH  OFFICES. 

By  W.  J.  Camp,  Superintendent  C.  P.  R.  Telegraphs. 

Previous  to  1870,  acid  batteries  of  various  kinds  were  used  for 
main  telegraph  circuits,  and  the  Daniel  form  of  blue-stone  bat- 
tery for  the  locals,  or  sounder  circuits.  Between  1870  and  1874, 
what  is  known  as  the  "  gravity  battery  "  was  brought  into  gen- 
eral use.  This  battery  is  a  modification  of  the  Daniel  cell,  but 
the  sulphate  of  zinc  and  sulphate  of  copper  solutions  are  kept 
separate  by  the  difference  in  their  specific  gravity  instead  of  by 
means  of  a  porous  cup.  ,This  form  of  battery  is  very  constant 
and  requires  but  little  attention  as  compared  with  the  acid.  To 
obtain  the  best  results  not  more  than  two  or  three  wires  should 
be  worked  from  each  bank,  although  frequently  ten  or  more  are 
thrown  on  one  bank  of  battery.  When  this  is  the  case  the  re- 
sults are  unsatisfactory,  particularly  during  wet  weather,  and 
when  wires  of  different  lengths  are  combined  together.  A  sep- 
arate bank  is  required  for  each  duplex  or  quadruplex  set,  and 
also  a  local  battery  for  each  sounder  circuit.  It  is  true  that, 
as  each  cell  gives  out  about  one  volt  E.M.F. ,  the  exact  power  re- 
quired for  each  multiple  circuit  or  local  can  be  very  accurately 
adjusted  by  adding  to,  or  taking  off  from  the  number  of  cells  ; 
and  on  this  account,  a  great  many  chief  operators  raised  ob- 
jections to  dynamo  currents.  However,  even  this  advantage  has 
been  compensated  for. 

While  the  change  from  acid  to  gravity  batteries  effected  a 
great  economy  in  maintenance,  and  improvement  in  the  working 
of  the  telegraph  wires,  a  much  greater  stride  has  been  made  by 
the  introduction  of  the  dynamo  and  storage  battery  in  telegraphic 
work.  I  will  deal  first  with  main  lines,  and  then  with  local,  or 
sounder  and  transmitter  circuits. 

About  1880  dynamos  were  introduced  by  the  W^estern  Union 
Telegraph  Co.  at  New  York  for  supplying  current  to  the  single 
working  wires.  The  means  for  doing  this  are  comparatively 
simple.  Two  dynamos  are  used,  each  of  a  voltage  high  enough 
for  the  longest  wires  ;  the  positive  pole  of  one  and  the  negative 
pole  of  the  other  dynamo  are  earthed,  and  the  opposite  poles 
coimected  to  two  buss  wires.  The  various  single  working  wires 
are  connected  to  these  buss  wires,  according  to  the  polarity  re- 
quired, through  an  artificial  resistance  for  each  wire.  The 
Western  Union  in  the  United  States,  and  both  companies  in  Can- 
ada use  incandescent  electric  lamps  for  these  resistances.  The 
Postal  Co.  in  the  United  States  uses  German  silver  wire  wound 
on  tin  tubes,  so  designed  that,  should  any  heating  take  place,  it 
is  counteracted  by  a  current  of  cold  air  which  passes  through  the 
tube.  Additional  resistances  were  inserted  on  the  shorter  wires 
to  make  all  lines  approximately  of  the  same  electrical  length. 
These  resistances  were  usually  of  fine  German  silver  wire  wound 
on  the  handle  of  a  wedge  which  was  inserted  with  the  instrument 
wedge  in  the  spring-jack  of  the  switch.  It  has  been  found  much 
more  satisfactory,  however,  to  have  several  dynamos  giving 
different  voltages,  and  the  use  of  the  resistance  wedges  aban- 
doned. 

The  next  step  was  to  apply  dynamo  power  to  duplex  wires. 
For  many  years  back  the  polar  duplex  has  been  used  all  over 
Atiierica.  When  using  the  gravity  battery  the  transmitter  (pole 
changer)  was  arranged  to  reverse  the  poles  of  a  bank  of  battery 
from  earth  to  line  and  vice-versa.  This  pole-changer  required 
very  accur.ate  adjustment  in  order  to  reduce  the  lime  of  reversals 
to  a  minitnum  ;  the  least  break  in  the  circuit,  or  short-circuiting 
of  the  battery,  being  liable  to  affect  the  signals  at  either  or  both 
terminals  of  the  line. 

For  dynamo  power  the  earth  connection  is  omitted  in  the  pole- 
changer  ;  the  armature  is  connected  to  the  line  circuit,  the  front 
contact  to  the  negative  buss  wire,  the  back  contact  to  the  posi- 
tive, and  resistances  of  600  or  more  ohms  inserted  ahead  of  each 
buss  wire  to  prevent  arcing  at  the  contacts  of  the  pole-changer. 

Then  came  the  application  of  the  system  to  quadruplex  circuits. 
Great  difficulties  had  to  be  overcome  to  effect  this.  Two  entirely 
different  systems  are  in  general  use,  one  by  the  Western  Union 
and  Great  North  Western  Telegraph  companies  and  the  other  by 
the  Postal  Telegraph  Co.  The  Canadian  Pacific  Co.  uses  the 
W.  U.  system  at  Toronto  and  Montreal  and  the  Postal  system  at 
other  points. 

A  few  general  remarks  with  reference  to  the  duplex  and  quad- 
ruplex as  worked  with  gravity  batteries  may  be  of  interest  at  this 
point  to  those  who  have  not  read  up  the  subject. 

Duplex  is  a  system  by  which  two  operators  can  transmit  simul- 
taneously in  opposite  directions.  This  is  attained  by  winding  the 
receiving  relays  with  two  coils  of  wire  in  opposite  directions,  one 
winding  being  connected  to  the  line,  and  the  other  to  a  set  of  re- 
sistance coils  and  condensers  which  are  so  adjusted  that  the 
electrical  length  and  static  capacity  are  the  same  as  the  real 
line.  The  home  power  divides  equall}',  half  passing  around  the 
core  in  one  direction  to  the  real  line,  and  half  in  the  opposite 
direction  to  the  artificial  line  ;  the  result  being  that  the  core  is 
not  magnetized  by  it,  and  is  not  susceptible  to  any  chatige  in  the 
home  power.  As  the  power  coming  over  the  line  from  the  dis- 
tant station  only  passes  through  one  of  the  coils,  and  there  is 
none  coming  in  from  the  artificial  line  to  counteract  it,  the  core  is 
affected  by  any  change  in  power  at  the  distant  station.  The  re- 
ceiver is  a  polarized  relay  whose  armature  closes  the  sounder 
when  moved  in  one  direction,  and  opens  it  when  moved  in  the 
other.  The  transmitter  is  an  instrument  worked  by  an  ordinary 
telegraph  key  and  local  circuit.  It  is  so  arranged  that,  when  the 
key  is  depressed  the  negative  pole  is  connected  to  the  line,  and 
positive  when  the  key  is  opened. 

Ouadruplex  is  a  system  by  which  two  operators  can  transmit 
one  wav  simultaneously  with  two  operators  transmitting  in  the 
opposite  direction,  i.  e.,  four  messages  can  be  sent  simult.-ineous- 
ly  on  one  wire,   two  in  each  direction.    The  arrangement  by 


which  two  operators  transmit  in  the  same  direction  may  be  brief- 
ly described  thus  : 

A  transmits  by  reversing  the  polarity  to  line  the  same  as  in 
duplex,  and  C  receives  by  means  of  a  polarized  relay.  B  trans- 
mits by  increasing  and  decreasing  the  same  power  which  A  is  re- 
versing ;  D  receives  from  him  by  means  of  a  neutral  relay  which 
responds  to  power  of  any  direction  if  il  is  strong  enough.  The 
retractile  spring  of  the  armature  is  adjusted  so  that  the  weaker 
power  does  not  move  the  armature,  but  when  the  full  power  is  or. 
the  spring  is  overcome.  By  double  winding  both  receivers  at 
each  end  as  explained  for  the  duplex,  we  obtain  "  two  circuits  in 
the  opposite  direction." 

In  order  to  obtain  satisfactory  work  all  resistances  must  be 
maintained  at  their  relative  length.  When  using  gravity  battery 
transmitter  "  B  "  simply  adds  more  cells  to  "  A's  "  battery,  or 
takes  them  off  when  closing  or  opening  his  key.  A  resistance 
coil  to  compensate  for  the  internal  resistance  of  the  extra  batterj* 
is  automatically  cut  out,  or-inserted,  thus  maintaining  the  total 
electrical  length  of  the  line  from  earth  to  earth. 
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The  W.  U.  system  of  transmission  is  shown  in  F\g.  1.  The  re- 
sistance from  A  to  earth  through  the  dynamo  circuits  is  6O0  ohms 
no  matter  which  position  transmitter  A  is  in.  When  transmitter 
B  is  closed  the  resistance  from  b  to  earth  is  600  ohms  because 
the  1200  ohm  coil  is  shunted  out  by  contacts  c  and  the  leak  of  900 
ohms  is  disconnected  at  d.  The  full  power  of  either  the  negative 
or  positive  dvnamo  goes  to  line  through  one  of  the  internal  re- 
sistances of  600  ohms.  When  the  transmitter  B  is  opened  the 
1200  ohm  coil  is  inserted  between  b  and  c  making  the  total  re- 
sistance between  b  and  earth  via  the  dynamo  of  iSoo  ohms. 
There  is  also  another  route  to  earth,  through  the  leak  of  900 
ohms.  The  joint  resistance  of  these  two  routes  is  600  ohms,  as 
f      J  .      ,     r        ,    A  X  B        ( 1200  ^  600)  X  900 

found  by  the  formula   —  or,  7  —     =600  thus 

A  +  B      (1200  -i-  600  +  900 
maintaining  the  same  resistance  between  b  and  earth  for  all 
changes. 

The  amount  of  power  passing  b  to  line  is  however  reduced  to 
'j  when  transmitter  B  is  open,  first,  on  account  of  the  added  re- 
sistance of  1 200  ohms,  and  second,  on  account  of  the  leak  of  cjoo 
ohms.  In  other  words  when  transmitter  B  is  closed  the  power 
passing  to  line  is  three  times  as  much  as  when  B  is  open. 

By  changing  the  added  resistance  to  1800  and  the  leak  to  800 
ohms  I  he  difference  is  then  as  4  to  1  and  the  internal  resistance 
still  maintained  at  600  ohms. 

The  principle  of  the  Postal  system  of  quadruplex  transmission 
is  shown  in  Fig.  2.  For  the  purpose  of  explanation,  transmitter 
.Ai  is  shown  as  two  separate  instruments  worked  simultaneously 
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b\'  one  kev.  The  one  on  the  left  gives  ;?50  volts  to  the  line  and 
the  one  on  the  right  100  volts.  Opening  of  the  key  connects 
either  m  or  p  to  line  according  to  the  (vsilion  of  transmitter  B  ; 
closing  of  key  connects  either  n  or  o  ;  or  o|->oning  .-X  gives  posi- 
tive pole  and  closing  gives  negative.  Closing  transmitter  B  con- 
nects line  through  b.  c,  a,  to  dynamos  m  or  n  (^^o  volts)  accord- 
ing to  the  position  of  transmitter  .\  ;  opening  transmitter  B  con- 
nects line  through  b,  d,  e,  with  dynamos  o  or  p  ( 100  vollsK  Thus 
B  transmits  by  increasing  or  decreasing  the  power  sent  out  by  A. 
As  the  resistances  in  each  ot  the  four  leads  to  the  dynamos  are 
the  same  (600  to  1000  ohms)  the  internal  resistance  I'nom  b  to 
earth  is  constant. 

It  is  hardly  within  the  scope  of  this  paper  to  compare  one  sys- 
tem with  the  other.  It  is  sufficient  to  state  that  either  system 
has  certain  advantages  and  both  give  excellent  results.  The 
receiving  instruments  are  the  same  as  for  gravity  hatlery. 

The  'U  namos  are  made  of  sufficient  voltage  for  the  longest 
qua.l'uplex  circuit  from  the  office.  When  the  same  machines  are 
vised  on  comparatively  short  ciroiits  a  resistance  coil  of  lOOo,  or 
more,  ohms  is  inserted  between  h  and  the  receivers. 

We  now  come  to  the  locals.  For  ordinary  sounder  circuits  a 
very  simple  plan  is  to  use  a  dynamo  of  (■>  volts  and  connect  all 
sounders  in  multiple.  The  soundei-s  are  wotmd  to  20  ohms  re- 
sistance ;  but  in  nearly  every  office  where  dynamos  are  used 
there  are  also  quadruplex  or  duplex  sets,  and  it  is  often  necess- 
ary to  connect  these  as  repealers.  There  are  a  number  of  sys- 
tems, but  I  will  only  describe  the  one  in  use  bv  the  C.  P.  R. 
This  is,  I  think,  the  most  simple  yet  designed.  It  is  shown  in 
Fig.  .V     Each  half  quadruplex  or  half  re|X>aler  is  treated  as  a 
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duplex  set.  All  sounders  and  transmitters  are  wound  to  20  ohms 
and,  by  resistance  coils,  each  local  circuit  is  brought  up  to  100 
ohms.  The  dynamo  gives  from  20  to  25  volts.  The  former  is 
found  to  be  sufficient.  The  figure  shows  the  instruments  in  a 
normal  position,  except  that  the  transmitter  wedge  should  be  in- 
serted in  the  spring  jack.  Starting  from  the  dynamo  the  receiv- 
ing circuit  passes  through  the  relay  contacts,  20  ohm  sounder,  80 


the  lines,  and  at  the  same  time  effects  a  great  economy.  One 
or  the  other  will  gradually  replace  gravity  batteries  for  all  main 
lines,  and  the  time  may  come  when  even  the  locals  at  wayside 
stations  will  be  worked  by  storage  battery  cells  which  will  be 
charged  at  some  central  point  and  sent  out  by  train. 


ohm  coil,  earth  to  dynamo,  the  leg  through  jack  being  open  at  c. 
The  sending  circuit  is  from  dynamo  through  switch  b,  key,  20 
ohm  transmitter,  switch  a,  d,  wedge,  back  contact  of  jack,  80 
ohm  coil,  earth  to  dynamo. 

To  work  as  repeaters  the  wedges  of  the  two  sets  are  exchang- 
ed, that  of  No.  I  set,  being  inserted  in  No.  2  jack  and  No.  2 
wedge  in  No.  i  jack  ;  the  table  switches  a  and  b  on  each  set  are 
reversed. 

The  circuit  then  is,  earth,  dynamo,  relay  contacts,  20  ohm 
sounder,  80  ohm  coil,  earth  ;  also  from  relay  contact  to  top  of 
jack,  front  of  wedge  of  No.  2  set,  c,  a,  transmitter,  key,  b,  d, 
back  of  wedge,  coil  and  earth.  The  circuits  from  No.  2  set  are 
the  same.  Any  break  in  contacts  of  relay  opens  its  sounder  and 
also  the  transmitter  of  the  other  set.  Thus  signals  received  from 
the  line  on  No.  i  set  are  automatically  retransmitted  over  the 
line  connected  to  No.  2  set,  and  vice  versa. 

To  extend  the  locals  of  a  duplex  to  a  branch  office,  the  loop 
wedge  is  inserted  in  the  spring  jack  on  top  of  the  transmitter 
wedge  ;  switch  a  is  turned  up  ;  switch  b  down.  Circuits  are 
then  as  follows  :  Receiving  side,  dynamo,  relay,  sounder,  coil, 
earth  ;  with  leg  from  relay  contacts  to  top  of  jack,  front  of 
wedge,  coil,  line,  branch  receiver  and  earth.  The  resistance 
coil  is  adjusted  so  as  to  make  the  circuit  from  wedge  to  branch 
earth  total  100  ohms  including  branch  sounder. 

Sending  side,  dynamo,  b,  key,  transmitter,  a,  c,  front  of  trans- 
mitter wedge,  back  of  loop  wedge,  coil,  line,  branch  sounder, 
key  and  earth.  The  resistance  from  wedge  to  distant  earth  is  80 
ohms  including  sounder.  On  this  circuit  the  resistance  of  the 
transmitter  is  added  making  a  total  of  100  ohms. 

Sometimes  the  dynamos  are  operated  from  a  common  shaft 
driven  by  an  electric  motor  or  other  power,  but  the  plan  most 
generally  adopted  is  to  use  motor  generators,  each  machine 
working  independently.  In  order  to  be  reasonably  certain  of  a 
continuous  supply  of  power,  spare  leads  are  run  to  different  power 
stations,  and  spare  machines  are  also  kept  in  readiness,  so  that 
not  more  than  a  minute  or  so  is  lost  at  any  time. 

In  cities  where  continuous  power  cannot  be  obtained  from  at 
least  two  different  stations,  storage  batteries  are  now  largely 
used.  Generally  speaking,  the  wiring  of  a  telegraph  office,  from 
the  discharge  leads  of  a  storage  battery  to  the  instruments,  etc., 
is  the  same  as  for  dynamos,  but  extra  switches  have  to  be  used 
for  connecting  the  various  banks  of  battery  with  the  charging  or 
discharging  circuits.  Various  devices  are  used,  but  as  I  consider 
the  C.P.R.  system  the  most  flexible,  I  will  describe  if  only. 

At  Vancouver  the  Winnipeg  street  railway  power  is  transformed 
by  two  motor  generators  ;  one  reducing  the  power  to  seven  volts 
of  twenty  amperes  capacity  for  charging  local  batteries  ;  and  the 
other  to  130  volts,  5  amperes,  for  main  batteries.  In  Ottawa  a 
250  volt  power  is  reduced  to  seven  volts  for  the  locals  and  the 
mains  are  charged  direct  without  reduction.  InSt.John  the  i  ij  volt 
lighting  circuit  is  used.  The  locals  are  in  two  banks,  of  two  cells 
each,  of  ch'oride  accumulator,  type  E  9,  one  bank  being  charg- 
ed w  hile  the  other  is  discharging.  There  is  no  dead  resistance 
inserted  in  the  local  circuits,  as  is  the  case  where  dynamos 
are  used,  extra  cells  providing  the  necessary  power  when  quad- 
ruplexes  or  duplexes  are  extended  to  branch  offices. 

The  switch  for  the  main  batteries  consists  of  a  series  of  spring- 
jacks  and  wedges,  so  designed  that  the  jack  is  open,  and  a 
wedge  cannot  be  inserted  when  reversed.  The  cells  (which  are 
C3  type  of  accumulator)  are  arranged  in  banks  of  40  or  more 
as  needed  to  meet  the  rec|uiremcnts  of  the  office,  and  of  a  voltage 
sufficiently  below  the  charging  circuit.  The  negative  pole  is 
connected  to  the  lop  of  a  wedge  antl  f>osilive  to  bottom.  The 
wedges  are  all  interchangeable.  As  many  banks  as  required  can 
be  charged  simultaneously. 

In  Canada,  the  C.  P.  R.  has  storage  battery  plants  at  Van- 
couver, Winnipeg,  Ottawa  and  St.  John,  and  dynamos  at  Toronto. 
The  new  Telegraph  building  in  Montreal  will  also  be  equipped 
with  dynamos.  At  present  power  in  the  latter  place  is  obtained 
from  the  dynamo  plant  of  the  G.  N.  W.  Tel.  Co.  I  understand 
that  the  W.  U.  and  G.  N.  W.  Go's  have  storage  plants  at  .St. 
John,  Quebec,  London  and  Ottawa,  and  dynamos  at  Toronto  and 
Montreal. 

The  adoption  of  either  dynamos  or  storage  battery  for  power 
on  telegraph  lines  has  very  materially  improved  the  working  of 


CONDITIONS  AFFECTING  THE  WAVE  FORM  OF 
ALTERNATORS. 

Bv   L.   A.    HeRDT  and  E.  M.  ARCHUiALD, 

In  what  is  given  below  it  is  not  intended  to  consider  the  ques- 
tion of  wave  form  as  affecting  successful  distribution,  but  rathor 
the  extent  to  which  the  e.m.f.  wave  of  certain  machines  may 
change  under  not  unusual  commercial  conditions. 

In  alternator  specification,  along  with  regulation,  heating  and 


other  clauses,  it  is  often  argued  that  a  clause  relating  to  wave 
form  should  be  included,  but  as  comparatively  little  is  known  of 
the  extent  to  wnich  the  wave  forms  of  modern  alternators  change 
with  amount  and  character  of  load — to  say  nothing  of  the  effect 
of  such  changes  on  the  operation  of  the  receiving  machinery — it 
seems  advisable  that   more  information  be  accumulated  before 
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FIG.  2  . 

very  rigid  wave  form  requirements  are  insertetl.  However,  with 
.■I  view  of  throwing  more  light  on  the  subject,  a  series  of  experi- 
ments were  undertaken  in  the  electrical  engineering  laboratories 
of  McGill  University  during  the  past  winter  and  tlunigh  not  com- 
plete, certain  results  already  obt.tined  may  he  ol  interest. 

I'or  the  purpo'^e  in  hand  a  number  of  diflerenl  type>  of  alter- 
nators were  available,  some  with  a  concentrated  armatilrc  wind- 
ing, and  some  with  distributed  windings  of  the  revolving  arma- 
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ture,  revolving  field  and  inducjor  tvpes.  The  e.m.f.  waves  were 
obtained  from  each  at  different  field  excitations,  different  arma- 
ture currents  and  different  power  factors,  lagging  and  leading. 
The  distribution  of  induction  in  the  air  gaps  under  different  con- 
ditions was  also  obtained  by  means  of  small  test  coils  suitably 
placed.  As  illustrating  the  general  effect  of  lagging  and  leading 
armature  currents  in  relation  to  type  of  machine  upon  induction 
distribution  and  consequent  wave  form,  the  results  obtained  upon 
a  revolving  field  distributed  winding  alternator,  part  of  the 
magnetic  circuit  of  which  is  shown  in  Fig.  i,  Plate  i,  and  upon 


an  inductor  type  machine  vvith  a  concentrated  winding  and  poorly 
shaped  inductor  lug,  shown  in  Plate  II,  may  be  cited. 

In  Fig.  2,  Plate  I,  is  seen  the  distribution  of  induction  in  the 
air  gap  of  the  first  machine  for  the  particular  position  of  the  field 
pole  shown.  As  inight  have  been  expected,  the  larger  part  of  the 
induction  enters  the  armature  through  the  teeth,  but  about  one- 
third,  in  the  case  of  those  teeth  immediately,  opposite  the  pole, 
passes  into  the  armature  by  way  of  the  slot  due  to  the  practical 
satuiation  of  these  teeth.  The  no  load  e.m.f.  wave  of  each  coil 
of  the  distributed  winding  may  be  constructed  from  the  no  load 
induction  distribution  curve  by  the  method  of  tangents  and  for 


so  great  as  in  the  case  of  the  second  machine  having  a  concen- 
trated winding  and  comparatively  weak  field. 

With  a  concentrated  winding  the  conditions  are  different,  the 
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any  group  of  coils  by  taking  the  algebraic  sum  of  the  instantan- 
eous e.m.fs.  of  the  individual  coils.  This  has  been  done  and  the 
results  found  to  check  quite  well  with  experimental  values. 

Plate  3  gives  a  series  of  e.m.f.  waves  for  this  machine  connect- 
ed as  a  single  phase  alternator  al  no  load  and  full  cut  rent  load  of 
different  power  factors,  lagging  current;  the  field  excitation  being 
kept  constant. 

Plate  4  shows  the  e.m.f.  waves  of  the  same  machine  connectod 
as  a  quarter  phase  generator  under  similar  conditions,  ll  is  to 
be  noted  that  while  the  wave  form  and  terminal  volts  both  change 

a  marked  degree  with  power  factor,  the  change  is  not  nearly 


wave  form  not  being  a  fund  ion  of  the  angular  displacement  of 
the  armature  coils. 

In  Plate  5  is  given  ihe  no  load  induction  distribution  in  machine 
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No.  2  at  normal  field  excilatioit.  It  is  to  be  noted  that,  due  to 
poor  design,  the  armature  induction  at  minimum  jvinls  is  a  con- 
siderable fraction  of  its  mininuini  value,  which  would  not  be  the 
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case  in  rigfhtly  proportioned  machines  of  this  type.  With  his 
macliine  also  the  no  load  wave  form  was  readily  predetermined 
from  the  curve  of  induction  distribution  and  found  to  agree  with 
the  experimental  values. 

In  Plate  6  is  shown  the  no  load  and  load  E.M.F.  waves  at  dif- 
ferent power  factors.    The  change  of  wave  form  with  character 


however,  that  enough  has  been  said  to  induce  a  discussion  of  this 
certainly  important  subject,  particularly  from  the  standpoint  of 
the  purchaser  and  operator  of  alternating  current  apparatus. 

We  desire  to  acknowledge  our  indebtedness  to  Prof.  R.  B. 
Owens  for  the  suggestion  of  the  work  carried  out  and  for  valuable 
assistance. 
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of  load  is,  to  say  the  least,  startling,  especially'  to  those  who 
have  been  accustomed  to  regard  the  sine  wave  assumption  as 
to  alternating  E.M.F's.  sufficiently  near  for  practical  purposes. 
The  effect  upon  the  operation  of  synchronous  and  induction  ma- 
chinery designed  for  sinusoidal  E.M.Fs.  of  such  waves  as  shown 
can  be  pretty  well  anticipated.  Several  synchronous  motors  were 
in  turn  operated  from  a  generator  whose  wave  form  was  made  to 
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vary  by  changing  the  character  of  an  auxiliary  load.  In  every 
case,  as  might  be  expected,  the  energy  absorbed  and  the  idle 
current  to  the  motor  increased  with  dissimilarity  of  wave.  Also 
the  tendency  to  fall  out  of  step  with  slighl  provocation  was  very 
marked  when  the  wave  shapes  were  greatly  different,  but  as  above 
indicated,  such  experiments  are  not  yet  complete.     It  is  hoped. 


POWER  FACTOR  AS  AFFECTING  OPERATION  AND 
INVESTMENT,  WITH  SPECIAL  REFERENCE  TO  IN- 
DUCTION MOTORS  AND  ENCLOSED  ARC  LAMPS. 

By  F.  H.  Leonakl),  |r. 
Power  factor  is  the  ratio  of  the  true  watts,  to  the  apparent  volt 
amperes  in  an  alternating  current  conductor,  circuit  or  device  (Hous- 
ton). In  a  direct  current  circuit  the  energy  is  calculated  by  multiplying 
the  volts  by  the  amperes,  and  the  result  is  the  true  energy  in  the  circuit 
in  watts,  but  in  alternating  current  circuits  this  does  not  follow,  as  the 
electromotive  force  wave  is  out  of  phase  with  the  current  wave  in  every 
case  except  when  the  load  is  purely  non-inductive,  as  with  a  load  con- 
sisting of  incandescent  lamps  only.  When  arc  lamps  or  induction 
motors  are  used,  there  is  always  a  lagging  phase  displacement  of  the 
current,  and  when  synchronous  motors  are  used,  there  is  also  a  phase 
displacement  of  the  current  which  may  be  either  leading  or  lagging 
behind  the  electromotive  force  wave,  and  both  conditions  may  occur,  in 
the  case  of  the  generator  being  driven  by  a  steam  engine,  twice  in  each 
revolution. 

With  water  power,  a  steam  turbine  or  other  prime  mover  where  the 
angular  velocity  can  be  maintained  practically  uniform  and  where  speed 
variations  affecting  the  generator  take  place  gradually  in  a  period  cover- 
ing several  revolutions  of  the  generator,  much  better  results  can  be 
obtained  with  synchronous  motors,  always  of  course  presuming  that  the 
motor  is  designed  to,  and  does  in  practice,  give  the  same  electromotive 
force  wave  as  that  produced  in  the  generator,  which  for  reasons  which 
have  been  at  length  discussed  by  many  able  authors  should  be  a  sine 
curve. 

>^ower  factor  is  comparatively  a  new  term  to  the  central  station 
manager,  and  in  fact,  was  hardly  ever  heard  of  before  the  introduction 
of  the  A.  C.  motor,  though  some  central  station  superintendents  had 
noticed  that  there  was  considerable  current  flowing  in  their  primary 
circuits  when  all  their  transformers  were  running  with  open  secondary 
circuit,  and  that  this  current  did  not  take  the  energy  from  the  steam 
engines  corresponding  with  the  volt  ampere  readings.  To  express  this 
condition  the  terms  false  currents  or  wattless  currents  were  used. 

The  transformer  when  very  lightly  loaded  or  when  running  with  open 
secondary  takes  much  more  apparent  energy  from  the  circuit  than  the 
real  energy,  because  of  the  lag  or  phase  displacemement  of  the  current 
wave.  This  displacement,  however,  grows  constantly  less  as  the  load 
is  increased,  until  the  E.  M.  F.  and  current  waves  nearly  coincide.  To  illus- 
trate this  graphically,  the  two  diagrams  of  E.M.F.  and  current  waves 
in  a  transformer  in  open  circuit  and  under  full  load  show  that  the  in- 
stantaneous values  of  the  product  of  volts  and  amperes  must  be  less 
than  the  apparent  watts,  and  must  be  multiplied  by  the  power  factor  to 
represent  the  true  energy.  As  will  be  noted,  the  maximum  E.M.F. 
occurs  before  the  current  has  reached  its  maximum  point. 

Referring  to  the  full  load  curve  it  will  be  seen  that  current  and 
E.M.F.  curves  have  nearly  reached  conditions  where  they  increa.se  and 
decrease  together.  The  nearer  this  condition  is  approached,  the  nearer 
the  power  factor  approaches  unity  or  100%  power  factor.  As  an  induc- 
tion motor  is  practically  the  same  as  a  transformer  with  one  of  its 
elements  in  motion,  its  action  with  regard  to  power  factor  may  be 
traced  in  the  same  manner,  as  explained  in  connection  with  a  trans- 
former. 

The  primary  circuit  furnishing  the  magnetizing  current  or  field  and 
also  the  work  current  by  induction  to  the  secondary,  which  when 
running  light  generates  a  counter  E.M.  F.  so  high  that  only  enough 
current  is  taken  in  the  secondary  to  overcome  the  friction  of  the  bear- 
ings. As  load  is  added  the  speed  is  slightly  reduced,  the  slip  resulting 
in  lowering  the  counter  E.M.F.  until  enough  current  is  allowed  to  flow 
to  do  the  added  work.  A  very  slight  reduction  in  speed  is  sufficient  to 
reduce  the  counter  E.M.F.  of  the  secondary  of  the  motor  varying  not  to 
exceed  5%  in  speed  from  light  to  full  load  and  usually  not  over  2%  over 
the  working  range  of  load  usually  met  with. 

These  motors  are  self  starting  from  the  A.C.  lines,  and  with  suitable 
starting  devices  take  about  full  load  current  for  a  few  seconds  in  coming 
up  10  speed  light,  or  a  little  more  than  full  current  in  bringing  up  to 
speed  their  normal  load,  a  somewhat  longer  time  being  occupied  in 
reaching  full  speed,  depending  on  the  inertia  and  friction  characteristics 
of  the  work. 

If  you  will  consider  the  counter  E.M.  F.  of  the  motor  secondary  as  the 
equivalent  of  resistance  of  the  transformer  secondary  the  similarity  of 
action  will  be  more  striking. 

The  synchronous  motor  differs  from  the  induction  motor  from  the 
fact  that  it  does  not  make  its  own  field,  which  is  usually  excited  from  a 
separate  source  of  direct  current,  and  it  is  not  usually  capable  of  starting 
itself  even  without  load,  but  must  be  brought  up  to  synchronous 
speed  l)y  means  outside  of  itself.  A  small  induction  motor  is  generally 
su])plied  for  the  purpose,  which  is  disconnected  after  the  synchronous 
motor  has  been  brought  up  to  speed. 

The  load  is  then  applied  gradually  with  a  friction  clutch  coupling, 
friction  pulley  or  ctpiivalent  device.  Once  in  step,  the  synchronous 
motor  cannot  vary  in  speed,  except  the  generator  driving  it  changes 
speed,  any  more  than  though  the  two  were  positively  coupled  or 
mechanically  geared  together,  except  by  overload  much  beyond  the 
capacity  of  the  motor,  which  breaks  it  out  of  step  as  though  tlie  gear 
were  broken,  and  having  fallen  below  speed  oven  for  a  fraction  of  a 
second,  it  cannot  recover,  but  will  stall,  in  the  meantime  absorbing  ex- 
cessive current  unless  the  circuit  is  immediately  opened.  The  load 
must  then  be  thrown  off  and  the  motor  started  again  as  at  first. 

The  fact  that  the  synchronous  motor  has  a  scpaialely  excited  field  is 
an  advantage  under  certain  conditions  as  pointed  out  in  my  paper  before 
the  National  Electric  Light  Association  at  the  New  York  meeting  in 
'95.  I'.y  increasing  the  field  excitation  sufficiently  in  a  synchronour 
motor  the  apparent  paradox  of  a  counter  E.M.F.  higher  than  the  line  of 
impressed  E.M.F.  is  produced  by  the  motor  sufficient  to  raise  the  E.M. 


74 


September,  1900 


F.  of  the  line,  overcoming  all  drop,  and  even  altering  the  pressure  at 
the  generator  itself,  at  the  same  tinie  introducing  leading  currents  having  a 
condenser  effect  on  the  line  which  may  be  made  to  balance  out  the  lagging 
currents  produced  by  induction  motors,  arc  lamps,  &c.  If  this  leading 
phase  displacement  can  be  made  equal  to  the  lagging  phase  displace- 
ment of  other  devices,  a  power  factor  of  unity  would  result,  as  suggested 
by  an  eminent  engineer,  though  in  practice,  during  a  period  covering 
the  whole  history  of  this  branch  of  the  art,  I  have  never  met  such  a  con- 
dition, nor  have  any  of  my  friends  in  the  profession,  many  of  whom 
have  had  extensive  experience  with  synchronous  and  induction  motors 
separately  and  both  together  on  the  same  circuits. 

An  over-excited  synchronous  motor  in  the  right  place,  with  a  load 
not  subject  to  sudden  variations  and  in  charge  of  an  attendant  in  com- 
munication with  and  controlled  by  the  central  station  chief,  is  a  conven- 
ient means  of  overcoming  line  drop  and  poor  power  factor.  Over-ex- 
citation should  not  be  carried  too  far,  as  it  will  result  in  pumping  or 
flickering  the  lights.  I  have  a  vivid  recollection  of  a  case  in  which  a 
zYi  h.p.  self-starting  synchronous  motor,  which  I  designed,  pumped  the 
whole  circuit  on  a  300  k.w.  alternator. 

Under  a  steady  load  and  careful  adjustment  of  the  field  excitation,  a 
large  synchronous  motor  supplied  with  current  from  a  well-designed 
generator  driven  by  water  power  or  steam  turbine,  a  power  factor  at 
lull  load  of  .94  or  a  fraction  better  may  be  obtained,  though  the  same 
motor  furnished  with  current  from  the  same  generator  driven  by  a  slow 
speed  reciprocating  engine,  would  hardly  attain  a  power  factor  of  .90  at 
full  load,  as  the  fly  wheel  moment  of  the  motor  would  make  it  difficult 
to  follow  the  changes  in  angular  velocity  of  the  generator,  the  tendency 
to  break  out  of  step  resulting  in  surges  of  current,  as  before  intimated. 

Generators  directly  connected  to  slow  speed  reciprocating  engines,  in 
my  opinion,  are  not  suited  for  operating  synchronous  motors  or  rotary 
converters  unless  extreme  care  is  taken  in  designing  the  fly  wheel  so 
as  to  obtain  the  minimum  change  of  angular  velocity  per  revolution. 
A  much  larger  percentage  of  speed  variation  taking  place  more  gradually, 
is  less  disastrous  to  the  attainment  of  high  power  (actor. 

The  best  load  for  a  synchronous  motor  is  one  of  uniformly  steady 
character  with  no  sudden  changes  in  the  work  it  has  to  do. 

Throwing  the  load  off  suddenly  calls  for  instantaneous  adjustment  of 
field  excitation  in  order  to  prevent  sudden  rise  of  E.  M.  F.  which  in  a 
large  motor  would  affect  the  whole  line,  and  even  change  the  voltage  of 
the  generator,  having  a  disastrous  effect  on  incandescent  lamps  that 
may  happen  to  be  in  circuit.  Suddenly  adding  a  load  to  a  synchronous 
motor  has  the  reverse  result  and  adjustment  of  the  fields  become  im- 
mediately imperative  to  prevent  heavy  drop  in  E.  M.  F.  A  single 
synchronous  motor  subject  to  sudden  load  variations  may  easily  defeat 
any  attempt  at  good  regulation  on  the  part  of  the  central  station  man- 
agement. 

These  objectionable  features  are  minimized,  though  never  wholly  over- 
come by  designing  both  generators  and  motor  for  exceptional  regulation 
using  a  distributed  armature  winding  with  a  large  number  of  slots  per 
pole,  per  phase.  The  old  style  armature  with  windings  concentrated 
into  a  single  slot  per  pole,  per  phase,  are  unsuited  on  account  of  their 
high  armature  reaction  for  this  class  of  work. 

The  induction  motor  being  complete  in  itself,  requiring  no  exciter 
starting  motor  or  clutches,  and  furthermore,  being  automatic  in  its  re- 
gulation without  any  special  appliances,  free  from  commutators  or 
brushes,  is  simplicity  itself,  its  essential  features  consisting  of  a  stationary 
primary  and  a  rotating  secondary  in  large  sizes  when  well  designed,  has  a 
power  factor  at  full  load  of  .94  or  better,  regulates  well  under  sudden 
fluctuations  of  load  without  reflecting  seriously  on  the  line  and  gener- 
ator, but  in  fact  actually  tending  to  assist  the  regulation  of  the  line. 
A  load  thrown  suddenly  onto  an  induction  motor  immediately  increases 
its  power  factor  and  helps  the  regulation  of  the  generator  supplying  this 
sudden  demand  for  current.  As  the  power  factor  of  the  induction  motor 
is  low  at  light  load,  it  follows  that  a  sudden  reduction  of  the  load  at 
once  lowers  the  power  factor  of  the  motor,  calling  for  lagging  currents 
in  the  line,  replacing  by  inductive  drop  the  ohmic  drop  of  the  work 
current  of  the  moment  before  the  armature  reactions  in  the  generator 
tending  to  demagnetize  its  field  and  prevent  increased  E.  M.F. 
which  would  otherwise  result  when  load  is  thrown  off. 

For  varying  loads  and  for  operating  incandescent  lamps  in  connection 
with  a  power  circuit,  under  the  ordinary  commercial  conditions,  the 
preference  is  altogether  in  favor  of  a  well  designed  induction  motor. 
With  a  secondary  consisting  of  copper  bars  secured  to  short  circulating 
rings  at  both  ends,  insulation  is  never  troublesome,  and  in  fact  may  be 
omitted  entirely.  It  rotates  without  electrical  contacts  or  connections 
inside  the  stati'.;nary  primary  element  which  can  be  safely  insulated  for  all 
ordinary  voltages,  and  in  the  larger  sizes  connecting  the  two  thousand 
volts  pressure  directly  to  the  motor  terminals.  In  the  small  sizes  it  is 
of  course  advisable  to  use  transformers  to  reduce  the  pressure  to  500 
volts  or  less  where  subject  to  careless  handling.  Having  once  become 
familiar  with  them,  you  would  never  think  of  using  direct  current  motors 
with  their  troublesome  commutators  and  brushes  and  expensive  repair 
accounts. 

Intelligfent  selection  of  the  size  of  an  induction  motor  for  the 
work  it  has  to  do,  has  a  very  important  influence  on  the  power 
factor  of  the  line  and  should  not  run  with  an  average  load  much 
below  its  rated  capacity.  It  is  much  better  to  select  the  motor 
which,  being  loaded  to  its  rated  capacity,  or  nearly  so,  operates 
with  a  high  power  factor  and  can  be  overloaded  for  short  inter- 
vals to  the  extent  of  25%  of  its  capacity  without  doing  any  li.irm, 
£VS  there  are  no  delicate  parts  to  this  type  of  machine,  nor  any 
moving  insulated  wires,  they  will  stand  a  much  higher  tempera- 
ture without  deterioration  than  the  equivalent  direct  current  motor. 

Induction  motors  are  also  designed  for  variable  speed,  many 
now  being  used  for  crane  work,  and  other  uses  calling  for  variable 
speed  and  torque,  but  in  this  class  of  work  they  are  hardlv  equal 
to  tho  diiect  current  series  motor,  and  unless  very  expenslvelj' 
designed,  operate  with  low  efficiency  and  jiower  factor,  though 
where  non-iiuluci ive  resistance  is  used  for  control,  the  power 
factor  may  be  improved  at  the  expense  of  etticiency. 

Arc  lamps  have  been  until  recently  operated  from  direct  current 
series  dynamos,  though  the  first  important  arc  lamp  installation 
used  in  the  cily  of  London,  England,  the  Joblacof  candles  as  they 
were  called,  were  operated  by  alternating  current  dynamos. 


Several  years  ag'O  the  direct  current  incandescent  companies 
realized  the  advantage  of  being  able  to  supply  arc  lamps  from 
their  incandescent  circuits  and  adopted  the  D.  C.  incandescent 
open  arcs.  These  were  soon  followed  by  the  enclosed  aro,  which 
operating  at  a  higher  voltage  admitted  of  individual  control  wiih- 
oiit  excessive  waste  in  the  large  resistance  required  with  the  open 
arcs.  Besides  this,  a  great  saving  was  realized  in  the  amount  of 
carbon  burned,  the  inner  globes  preventing  access  of  oxygen  which 
rapidly  disintegrates  and  causes  the  carbons  to  waste  away.  By 
no  means  the  least  saving  which  followed  was  the  reduced  labor, 
one  man  easily  trimming  six  times  as  many  enclosed  arcs  as  he 
could  of  the  open  arcs,  as  they  required  attention  oace  in  several 
days  instead  of  daily  trimming. 

From  the  D.  C.  enclosed  arc  it  was  but  a  step  to  the  A.  C.  en- 
closed arc  with  resistance  in  series,  or  with  Auto-transformers  or 
choke  coils  on  commercial  A.  C.  incandescent  circuits. 

It  was  found,  however,  that  the  A.  C.  arcs  operated  to  reduce 
the  power  factor  of  lines  with  which  they  were  connected,  depend- 
ing on  the  regulating  device  used  in  connection  with  ihem,  ii 
being  practically  impossible  to  obtain  a  saiistaclory  light  wiih4»ut 
some  regulating  arrangement,  ihough  sometimes  sufficient  chok- 
ing effect  is  produced  by  the  feed  regulating  magnets.  All  such 
regulating  arrangements  reduce  the  power  factor,  except  the 
resistance  method,  but  the  resistance  while  improving  the  jxiwer 
factor  wastes  irue  energy  and  reduce-^  the  efficiency,  while  the 
inductive  regulators  only  increase  the  apparent  energj'  or  w.iit- 
less  currents. 

The  advantage  of  operating  arc  and  incandescent  lamps  from 
the  same  dyanmo  simplifies  the  central  station  equipment  and 
admits  of  the  use  of  a  single  type  of  dynamo  for  all  purposes  of 
higher  efficiency,  interchangeable  parts,  one  type  of  reserve  ap- 
paratus, and  easier  switch  board  con'rol. 

Some  of  the  best  inventive  taU-nl  on  the  continent  has  recently 
been  enployed  upon  devices  to  enable  the  central  station  m.inagie- 
ment  to  rid  lliemseKes  of  the  D.  C.  series  arc  dynamos,  which  at 
best  occupv  much  floor  space  for  their  output  and  have  a  maxi- 
mum efficiency  of  75  10  80"/^  as  ag.iinsi  an  efficiency  of  90  10  97% 
in  large  modern  A.  C.  dynamos  which  occupy  the  minimum  fiiK>r 
space  per  ui'it  of  output  at  much  lower  first  cost. 

For  \.  C.  street  lighting  with  lamps  in  series,  one  device  has 
followed  another  till  we  now  have  an  almost  bewildering  variety, 
each  device  having  its  superior  points,  making  the  choice  mi.>re 
difficult. 

The  constant  current  transformer  of>eraling  a  string  of  arcs  is 
almost  perfectly  automatic  provided  the  load  is  not  loo  much  re- 
duced and  can  be  tapped  onto  anv  part  of  the  line  to  economize 
wire,  the  device  itself  being  located  in  a  small  substation  w+iich 
mav  consist  of  an  underground  vault,  as  insc>eclion  and  adjustment 
is  not  frequently  necessary.  This  arrangement  has  a  very  l.-^ir 
power  factor  at  full  load,  but  the  power  factor  is  low  when  partly 
loaded. 

A  device  operating  on  the  choke  oil  principle  I  as  all  the  adxan- 
tages  named  in  connection  with  the  first  arrangement.  The 
amount  of  choking  efTect  is  regulated  by  the  number  of  lights 
which  is  desired  to  compensate  for.  If  a  small  percentage  o< 
regulation  is  required,  a  small  regulator  a(  low  first  cost  is  suffi- 
cient, and  at  full  load  the  power  factor  is  high,  the  inductive 
effect  depending  almost  entirely  upon  the  lampv  them>.elves. 

.■\nolher  arrangement  has  been  designed  on  the  principle  o(  »he 
constant  potential  transfoi  mer  with  loops  taken  out  lo  automati- 
cally vary  the  voltage  as  lamps  are  turned  oflT  or  on.  The 
power  factor  is  good  and  r.-^ther  better  at  light  load  than  the 
others,  but  such  a  regulator  should  be  kept  in  the  central  station, 
or  in  a  substation  when  it  has  the  advantage  of  an  irtelligeni 
attendant. 

Besides  devices  of  the  above  types,  individual  transformer* 
may  be  used,  but  their  high  first  cost  and  the  fact  that  each  lamp 
must  be  turned  on  and  off  indiv  idiiallv  instead  ot  in  groups  aswilb 
the  previously  mcnlic>ned  apparatus,  makes  their  us-  impractical 
for  street  lighting  except  under  special  circumstances. 

In  some  notable  cases  where  central  stations  are  using  power 
transmitted  from  a  distance,  induction  or  svnchronous  motors 
have  been  coupled  direct  to  D.  C.  arc  dynamos;  this  would  be 
the  ideal  place  to  use  a  synchronous  motor  immediately  under 
control  of  the  central  station  if  the  induction  motor  load  oc».  urrevl 
at  the  same  time,  but  unfortunately  they  occur  at  different  ivriods 
and  we  can  see  no  reason  for  using  the  synchronous  motor,  as  the 
induction  motor  is  self  starting  and  requires  no  separate  ex- 
citation. 

In  any  case  the  motor  driven  arc  dynamos  are  out  of  ihe 
question  except  where  the  frequency  is  too  low  for  sattsf;»cic>rj-  arc 
lighting.  .\rc  lamps  are  very  unsatisfactory  on  25  cycle*  and 
their  effect  at  least  unpjeasant  unless  ihe  frequencv  is  in  excess 
of  35  or  40  cycles. 

With  a  mixed  lighting  and  motor  load  there  shou'd  be  no  difficult y 
in  getting  a  line  power  factor  of  .90,  and  with  load  v'onsisling 
mainly  of  motors  .So  to.  85.  [  have  in  mind  a  case  where  abcwn 
3000  h.  p.  in  motors  ranging  from  fan  motors  lo  rjiotors  of 
500  h.  p.  are  used,  and  recently  mo  isuremenis  showed  a  j^wor 
factor  of  about  .go,  the  percentage  of  incandescent  lamps  on  the 
circuit  being  almost  negligible. 

A  power  factor  of  .80  at  full  load  would  bo  disastrous  lo  Ihe 
regulation  of  the  old  style  single  phase  dynamos;  no  amount  of 
excitation  would  enable  them  lo  hold  Iho  voltage  on  the  lino. 
Though  many  will  no  doubt  recollect  seeing  at  the  World  s  Fair  at 
Chicago  in  1803.  the  then  uionster  two  phase  dynamos,  which 
were  but  two  large  alternators  with  armature  mechanically 
coupled  together  so  as  to  g-ve  the  proper  phase  disc»lacemeot  10 
Ihe  two  independent  circuits. 

Some  of  our  Canadian  water  jx>wer  stations  who  have  not  >■«»« 
installed  polyphase  apparatus  having  twc)    single  phase  alters 
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natoiB,  might  adopt  this  method  of  obtaining- two  phase  currents  to 
start  a  power  circuit.  With  ample  water  power,  the  added  ex- 
pense for  a  day  circuit  vvDuld  not  amount  to  much,  probably  little 
more  than  the  cost  of  an  additional  attendant,  which  would  easily 
be  covered  by  a  contract  for  furnishing  power  to  some  manu- 
facturing establishment,  or  perhaps  pumping  water  for  the  city 
and  neighboring  villages.  The  power  business  once  started 
would  grow  rapidly  and  become  an  important  source  of  revenue. 
Few  realize  the  extent  to  which  the  power  business  is  destined 
to  grow. 

The  old  style  alternator  will  stand  a  moderate  amount  of 
motor  load  mixed  with  lighting  load,  but  when  the  motor  load  be- 
comes a  large  percentage  of  the  total  load,  the  old  dynamos 
which  perhaps  were  admirably  adapted  for  supplying  incandes- 
cent lights  will  no  longer  be  suitable. 

The  growth  of  the  motor  business  has  called  for  radical  changes 
in  the  design  of  alternators.  Machines  which  on  short  cir- 
cuit would  give  double  full  load  current  were  the  rule,  and  this 
was  even  urged  as  a  distinct   advantage  in  such  an  emergency. 

For  motor  work,  the  inherent  regulation  indicated  by  a  short 
circuit  current  of  at  least  three  or  four  times  full  load  current  is 
demanded,  and  a  change  of  excitation  with  full  load  current  and 
.80  p.  f.  not  exceeding  15  or  20%,  and  capacity  for  25%  more  than 
normal  full  load  current  for  six  hours  without  dangerous  heating, 
or  50%  more  than  full  load  current  for  one  hour,  which  means  a 
very  superior  dynamo  ;  this  state  of  perfection  having  been 
reached  through  gradual  evolutions  resulting  from  the  difficulty 
of  maintaining  regulation  with  motor  loads  and  lagging  currents, 
which  tend   to  demagnetize  the  fields  and  lower  the  voltage. 

The  lagging  currents  call  for  increased  capacity  in  the  dynamo 
line  and  transformers  which  supply  current  to  the  phase  displac- 
ing devices,  though  the  power  is  not  increased  beyond  the  small 
amount  necessary  to  supply  the  I.  R.  losses  in  the  copper. 

This  calls  for  increased  investn)ent  to  cover  the  first  cost  of  the 
improved  dynamo  transformer  and  added  copper,  though  notwith- 
standing the  advance  in  raw  materials,  the  very  superior  dynamos 
of  to-day  cost  no  more  than  the  dynamos  of  a  few  years  ago,  and 
not  so  much  per  k.  w.  as  we  were  obliged  to  pay  ten  years  ago 
for  the  old  single  phase  dynamos. 

In  all  classes  of  business  it  is  poor  policy  to  attempt  to  save  on 
the  first  cost  of  a  plant  by  buying  machinery  which  is  out  of  date. 
This  is  particularly  the  case  in  making  an  investment  in  electrical 
apparatus,  the  design  of  which  has  been  undergoing  such  active 
gymnastics  in  the  past  ten  years.  We  must  look  well  into  the 
future  and  anticipate  the  growth  of  the  power  business,  which  al- 
ready bids  fair  to  outstrip  the  lighting,  and  get  only  the  best  ap- 
paratus well  up  to  date  in  every  particular.  The  apparatus 
made  by  the  Jeading  electrical  manufacturers  on  intelligent 
specifications  more  nearly  approaches  perfection  than  any  other 
power  translating  device,  notwithstanding  the  comparative  youth 
of  the  art.  What  engine  or  water  wheel  builder  would  for  a  mo- 
ment consider  a  specification  calling  for  96%  efficiency  ?  Yet 
electrical  manufacturers  for  the  larger  sizes  of  dynamos  will 
guarantee  even  better  than  such  efficiencies. 

With  these  high  attainments  it  is  hard  to  conceive  of  any  ma- 
terial improvement  in  electrical  apparatus,  and  we  shall  probably 
see  little  more  of  the  changes  once  so  frequent  where  entire 
plants  were  consigned  to  the  scrap  heap  because  it  was  cheaper 
to  buy  new  than  to  continue  even  for  a  short  time  the  operation 
of  the  old,  the  diffeience  being  sufficient  to  turn  the  balance 
between  success  or  failure  of  the  enterprise. 

Already  the  process  of  standardization  of  things  electrical  has 
set  in,  and  we  may  look  for  changes  in  the  future,  tending  to  a 
reduction  to  well  recognized  standards  in  construction  of  ap- 
paratus and  central  station  practice  rather  than  to  startling  im- 
provements in  design. 

Power  factor,  which  at  one  time  was  the  great  bug-a-boo  of 
the  electric  central  station,  is  now  being  rationally  met  and  pro- 
vided for  in  the  equipment  of  power  houses  as  a  necessary  evil 
and  one  of  the  incidental  expenses  of  a  new  branch  of  the  busi- 
ness, which  adds  materially  to  the  income  of  the  plant  and  en- 
ables the  hard  working  manager  and  superintendent  to  please 
his  stockholders  with  increased  dividends. 


SOME  EXPERIMENTS  WITH  ROTARY  CONVERTERS. 

BvA.  G.  Grier,  B.Sc,  and  J.  C.  Hyde,  B.Sc. 

In  the  last  few  years  Rotary  Converters  have  gradually  come 
to  the  front  and  at  present  are  an  important  factor  in  some  of  the 
most  modern  and  best  equipped  transforming  stations.  They 
form  the  connecting  link  between  alternating  and  continous  cur- 
rents in  the  simplest  and  most  efficient  way. 

The  following  experiments  were  carried  out  during  the  past 
session  in  the  electrical  engineering  laboratories  of  McGill  Uni- 
versity. 

WAVE  FORMS  ON  A  ROTARY  CONVERTER  UNDllK  1)11- I'ERENT 
CONDITIONS  OF  LOAD. 
The  wave  forms  shown  as  per  curves  were  taken  under  dif- 
ferent conditions  on  two  rotaries.  They  show  that  armalure  re- 
actions are  very  small  and  the  3  phase  wave  form  approaches  very 
near  a  sine  wave,  practically  holding  it  under  all  conditions  of 
load.  The  first  four  wave  forms  were  taken  on  a  double  ended 
rotary,  or  in  other  words,  one  with  two  separate  and  exactly 
similar  windings  on  the  one  armature  body,  each  winding  having 
its  own  commutator  and  collector  rings.  It  was  thus  possible  to 
run  the  machine  as  a  rotary  converter  from  one  winding  and  get 
the  induced  volts  from  the  other  winding.  The  first  curve  is  for 
an  inphase  running  light  current  of  13  .'imperes,  the  second  curve 
is  tor  a  4^  ampere  lagging  running  liglit  current,  and  the  Ihiril  a 
45  ampere  leading  running  light  current  and  the  fourth  a  Oi  am- 


pere inphase  load  current.  From  these  curves  the  effect  of  ar- 
mature reactions  on  the  wave  form  is  hardly  noticeable.  Curves 
Nos.  5,  6  and  7  were  taken  on  the  second  machine,  the  greatest 
distortion  of  the  wave  being  when  the  machine  was  mechanically 
run  as  a  continuous  current  generator.     In  taking  the  wavg 
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forms  the  voltage  to  be  measured  was  made  to  charge  a  con- 
denser which  was  then  discharged  through  a  Weston  volt  meter 
by  moans  of  a  suitable  disc  placed  on  the  end  of  the  sli.ifi. 

(.:OMl'Ot'NniNC;  A  ROTARV  CONVERTER  BV  MEANS  OI'  I M  IM;  l>A  NCIC 
COILS  IN  THE  LINK. 
The  D.  C.  voltage  of  a  rotary  converter  depeiuls  on  the  impress- 
ed A.  C.  voltage,  so  that  as  the  1").  C.  load  comes  on  |o  keep  up 
the  n.  C.  volts  somi;  means  must  be  used  to  r.iise  tin-  impressetl 
A.  C.  volls.  There  .are  two  general  ways  of  accomplishing  this, 
viz.,  by  using  induction  regulators  or  having  imped.iiice  coils  in 
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the  lines  which,  accompanied  with  a  change  .n  field  strength  of 
the  rotary,  will  raise  or  lower  the  voltage  as  required.  In  some 
cases  where  a  wide  variation  is  required  both  ways  are  used. 
The  action  of  the  reactance  coils  may  be  made  enf  rely  self-reg- 
ulatine  by  having  compound  turns  on  the  rotary.  At  no  load  a 
good  fagging  cuTrent  should  be  u.ed,  gradually  workmg  up  to  an 
fnphase  current  at  about  three-quarter  load  and  a  leadmg  current 
beyond  this.    The  diagram  (N0.8)  shows  an  A.  C.  generator  belt 


of  68  was  started  with,  ending  up  with  a  lag  of  i::  -  The  terni- 
inal  voltage  of  the  generator  was  kept  constant  at  S5  throughout, 
the  volts  impressed  on  the  rotary  at  start  were  61.5  and  rose 
to  70  at  finish.  Another  way  of  seeing  the  effect  of  the  compound 
turns  on  the  power  factor  of  the  line,  is  to  run  the  rotarj"  no  load 
(reactance  coils  in  the  line),  separately  exc.te  the  compound  Itirns, 
notine-  the  current  in  them  and  the  circulating  A.  C.  current  be- 
tween the  machines.    This  was  done  and  the  results  were  plotted 
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driven  feeding  a  rotary  co.werter  with  --^'^PO  !'  f  "--ns.  I  h is 
machine  when  run  as  a  D.  C.  generator  was  '^''^'y  «^  ^jT^^;"^ 
pounded.  The  machines  were  used  as  throe  ph.  sers.  Ihe  U. 
'c!  regulation  of  the  rotary  converter  a.  difterent  ^^^^l^'^-J^'^ 
taken  without  reactance  coils  in  the  lines,  the  impressed  A.  C.  t 
F  be  ng  kept  constant  throughout.  Alter  this  three  similar 
feac.ance  coils'  were  placed  one  in  each  1"-  (m-hines  delta 
connected)  and  the  regulation  again  taken.     In  this  case  a  lag 


■IS  per  curve  (No.  ,0  and  ,  t).      The  D.  O.  regrulat.ons  xriih  and 
without  the  reactance  coils  in  the  line  are  also  shown.  «NO;»t 
The  frequency  throughout  was  kepi  constant  at  30  cycles.  The 
following  example  is  typical  of  the  last    cx,>cr,ment  :    tmen  * 
r  nsmiCsion  lini  in  which  the  i^ceiver  volts  are  to  «ncreavc  un.- 
•  ■        with  load,  .SSo  volts  a,  no  load  and  -'^^  volts  at  full  K..d 
The  energy  component  of  the  current  at  full  Kv.d  bc.nfr  .^i 
amperes,  at  three-quarto,  lo.ul  the  cun^nt  is  .0  be  inphasc  with 
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the  E.M.F.  at  the  receiver  end.  The  line  impedance  is  Z  =  8- 
3oj.  What  must  be  the  (constant)  generator  vokage,  the  current 
in  the  Hne  and  the  power  factor  at  the  receiver  circuit  ? 

Let  i  =  the  energy  component  of  the  current 
"  i,  =  wattless  "  " 

"  I  =  total  current  =  i+jij 
"  E„  =  Gen  voltage. 
"  E  =  Receiver  voltage. 
Then   Eo  =  E  +  IZ  =  E  +  (i+ji,)(r-jx)  or 
E„  =  E  +  i  r  +  ij  x-j(ix-ijr) 
From  this  formula  everything  may  be  calculated,  since  the  gen- 


erator  voltage  (terminal)  is  to  remain  constant  at  all  loads.  The 
numerical  results  are  as  follows  :  — 

Generator  Voltage  =  3597 
No  load        %  load         K  load         %  load    Full  load 

Volts  line   2880  2950  3020  3090  3160 

Energy  current                o  '3-oo  26.00  39-oo  52.00 

Wattless  current  23.75  17.80  10.01  o  — 12.88 

Total  current  23.75  22.05  27.92  39-00  53-6o 

Power  factor                  o  59-°  93-2  100.0  97-0 

Lag  of  current   90.°  54.°  21."  0.°  — 14.  ' 

Polyphase  rotarics  are  self-starting  from  the  A.  C.  side,  and 
may  be  thrown  direct  on  the  line.  They  will  pull  two  or  three 
times  full  load  current  at  the  start,  but  will  come  up  into  complete 
synchronism,  which  may  be  indicated  by  a  phase  lamp  or  by  the 


No.  8. 

field  switch.  One  of  the  rotaries  used  had  solid  pole  tips,  and 
came  into  synchronism  when  thrown  on  the  line,  but  another 
rotary  with  laminated  pole  lips  would  not,  and  required  to  be 
brought  up  to  speed  (from  the  D.C.  side)  and  thrown  on  the  line 
by  the  aid  of  phase  lamps. 

It  was  found  that  the  first  rotary  would  not  come  up  into  com- 
plete synchronism  if  the  field  switch  was  closed  at  the  start,  but 
would  come  up  to  about  half  speed  and  remain  there.  On 
opening  the  field  switch,  however,  it  woukl  immediately  run  up. 

As  tiiere  are  dangerous  voltages  induced  in  the  fields  (when  left 
open)  in  starting  in  this  m'<nner,  it  is  advisable  to  have  the  field 
circuit  open  in  two  or  more  places,  as  otherwise  it  would  put  too 
great  a  strain  on  the  field  insulation.  The  machines,  when  start- 
ed up  in  this  manner  operate  as  hysteresis  motors,  hence  the 
reason  of  leaving  the  field  switch  open.  The  D.  C.  polarity  also 
depends  on  which  pole  the  rotary  synchronizes  under,  and  there- 
fore all  D.C.  meters  should  be  out  of  circuit  tmtil  the  D.  C. 
polarity  is  tested.  Impedance  coils  may  be  used  for  starting  in 
this  manner  so  as  not  to  affect  the  line  voltage  loo  much.  Some 


means  of  cutting  the  fuses  out  of  circuit  at  the  start  should  also 
be  provided. 

Since  single  phase  rotaries  are  not  self-starting,  and  the  alter- 
nating and  continuous  currents  do  not  neutralize  one  another,  it 
is  more  advisable  to  use  synchronous  motors  and  continuous 
current  generators.  It  is  now  the  general  practice  to  magnetically 
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connect  rotaries  on  their  A.C.  side  when  they  are  required  to  run 
in  parallel  from  the  same  line.  This  allows  of  their  being  con- 
nected in  series  on  their  secondarj'  side  without  causing  the  short 
circuit  which  would  otherwise  occur.  It  also  does  away  with  Ihe 
circulating  current,  which  otherwise  occurs  when  they  ;ire  con- 
nected in  parallel  on  the  primary  and  secondary  sides,  rendering 
the  D.  C.  readings  valueless. 
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ROTARIES  IN  STREET  RAILWAY  WORK. 

In  street  railways  it  is  very  often  necessary  to  cover  very  large 
districts.  This  means  very  large  feeders  to  keep  the  drop  of 
potential  within  limits.  This  requires  a  large  outlay  for  copper 
and  installing,  neither  is  it  very  efficient. 

The  easiest  way  to  overcome  this  is  to  have  one  main  generat- 
ing station  and  several  sub-stations.  In  this  station  would  be 
placed  alternating  current  generators,  and  the  power-  should  be 
transmitted  to  the  sub-stations,  where  there  would  be  placed  syn- 
chronous motors  driving  continuous  current  generators  or  Notary 
converters. 

As  rotaries  allow  of  a  simpler  means  of  converting  alternating 
current  into  continuous  current,  also  being  more  efficient  and 
allowing  of  better  potential  control,  they  are  now  nearly  always 
installed  for  railway  work. 

On  account  of  D.C.  potential  being  directly  proportional  to  the 
A.C.  potential,  it  is  necessary  to  have  some  means  of  controlling 
this  in  a  long  transmission  line  which  has  considerable  resistance 
and  self-induction.    As  railway  load  fluctuates  a  great  deal,  it 
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would  be  difficult  to  keep  the  potential  constant  at  the  terminals 
of  the  converter,  especially  as  the  current  in  the  line  may  remain 
the  same  and  still  the  conditions  of  load  at  the  other  end  might 
vary  a  great  deal.  Take  the  case  wliere  current  is  leading  or 
lagging;  a  watt  meter  in  circuit  might  read  the  same  watts,  but 
in  the  first  case  the  potential  at  generator  should  be  lowered  and 
in  the  latter  should  be  increased.  It  is  therefore  necessary  to  be 
able  to  regulate  the  potential  at  convei  ter.  This  can  be  done  by- 
changing  field  excitation  of  lotary  ;  that  is,  changing  phase 
relation  of  current  and  therefore  increasing  or  decreasing  the 
potential  at  the  converter,  as  shown  by  the  previous  experiment. 

Now,  as  a  converter  is  a  synchronous  motor  on  its  A.C.  side, 
we  will  have  same  E.M.F.'s  acting  as  in  a  synchronous  motnr. 

I  St.  The  iinpressed  E.M.F.  at  terminals. 

2nd.  The  counter  E.M.F.  of  converter. 

3rd.  The  E.M.F.  consumed  by  impedance. 

The  impressed  E.M.F.  depends  on  generator  E.M.F".  The 
counter  E.M.F.  is  proportional  to  field  excitation,  and  as  its 
speed  is  constant,  this  counter  E.M.F.  is  independent  of  load  on 
the  machine.  The  E.M.F.  of  impedance  changes  with  load,  and 
is  proportional  to  load.  The  following  diagrams  (No.  12,  13  and 
14)  will  show  how  generator  voltage  has  to  be  varied  10  keep 
constant  voltage  at  receiving  end  when  phase  relation  of  current 
is  varied. 

I.  — When  current  is  in  phase  with  E.M.F.;  that  is,  a  non- 
inductive  receiver  circuit. 

II.  — When  current  lags  behind  E.M.F. 

III.  — When  curient  leads  E.M.F. 

I  R  =  ohmic  drop. 
I  X  =  reactive  drop. 
I  Z  =  impedance  drop. 
01  =  total  current. 
O  E  =  voltage  at  machine. 
O  E„  =  generator  voltage. 
As  these  diagrams  are  drawn  to  scale,  we   can   see  how 
generator  voltage  varies  with  load  to  keep  receiver  voltage 
constant. 


For  accurate  results  the  analytical  method  should  be  emploj-ed 
rather  than  the  preceding  method.  The  analytical  method  is  as 
follows  : 

eo=generator  voltage. 
e  =  receiver  voltage. 
i  =  energy  current. 
ii=  wattless  current. 
I  =  total  current  =  (i  —  j  i ,  ). 
Z  =  impedance  of  line  and  generator  =  r —j  x 
Now  e„=e  +1  Z    (vector  sum). 
=  e+  (r-j  X)    (i-hj  i,). 
=  e  +  \  r  -l-i,  x-J  (ix-iif) 
=  e  +  '\  T  +  'i-i  x)2-(-(i  x-ij  r)=  -  I 
.'\t  non  inductive  load  i,=o. 

Then  e„-=(e-i  i  r)-ri-  x  II. 

At  no  load  i  =  o  very  nearly  compared  with  ij. 

Co"  =(e  +  i,  x)--ri,=   III. 

Now,  as  a  converter  can  be  made  to  take  lagging  or  leading 
currents,  the  receiver  E  M  F  can  be  varied  at  will. 

Having  decided  at  what  point  vou  wish  to  run  non-induclivelv , 
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it  is  necessary  to  calculate  the  running  light  current  and  10  adjust 
the  shunt  and  series  field  for  same.  From  II  and  III  the  runnmg 
light  current  mav  be  obtained. 

■e/^=(e-hi  r)'+i«  x«  1[ 

e„'=(e-Hi,  x)'-(-i,«r«  III. 

Therefore  (e-t-i  r)»       x  »=(e-(-i,  x)«  r*. 


ex      ,e  * 

'1=  -7T  +  V  tT" 
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If  e  =  1  and  if  it  is  to  be  non-inducti\'«  at  full  load,  let  I : 
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If  non-inductive  at  load 
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From  these  equations  we  can  get  the  running  light  oirrenl. 
The  following  would  be  the  cnrrenls  running  light  where  con- 
verter would  run  non-induclively  at  full  load  Z  =  .i  -  .41. 

r  X  i,  %  of  fiill  load  current. 

.10       .40  .17  .42 

.20       .40         .20  .64 
.30       .40         .25  .84 
Converter  to  run  non-inductively  at  \(  load. 

r  X  Z-  i",  %  of  full  load  current. 

.10  .40  .17  .31 
.20  .40  .20  .45 
.30        .40        .25  .63 
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From  these  results  we  see  the  effect  of  the  energy  loss  on  run- 
ning Hght  current.  It  is  also  evident  the  more  the  energy  loss 
the  higher  should  the  generator  voltage  be  relative  to  the 
converter  voUage.  It  also  shows  that  it  is  better  to  run  the  con- 
verters non-inductively  at  %  load,  as  before  stated. 

INVERTED  ROTARIES. 

In  some  cases  rotary  converters  are  used  to  change  continuous 
currents  into  alternating  currents,  or  as  inverted  rotaries. 
Trouble  arises  immediately  when  the  power  factor  of  the  line 
changes  to  any  extent  as  it  is  accompanied  by  a  change  in  the 
frequency  of  the  machines.  The  reason  of  this  is  very  readily 
seen.  A  continuous  current  shunt  motor  will  speed  up  and  down 
according  as  its  field  is  weakened  or  strengthened,  and  for  the 
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same  variation  in  field  strength  at  light  loails  its  speed  will 
change  more  than  at  full  load.  As  an  inverted  rotary  is  nothing 
more  or  less  than  a  D.  C.  motor  running  light,  a  very  small 
change  of  field  strength  is  accompanied  by  a  large  variation  in 
speed.  The  effect  of  lagging  and  leading  currents  on  an  invert- 
ed rotary  is  to  speed  it  up  and  down.  One  way  of  getting  over 
this  difficulty  is  to  strengthen  the  field  of  the  inverted  rotary,  as 
lagging  currents  come  on  or  weaken  it  for  leading  currents.  An 
ingenious  and  automatic  way  of  meeting  this  difficulty  was  de- 
vised and  put  into  practice  by  Mr.  B.G.  Lamme,  which  is  as  follows.- 
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The  inverted  rotary  is  made  to  drive  its  own  exciter  which 
may  be  placed  on  the  end  of  the  shaft  or  belt  driven  from  it. 
(No.  15.) 

The  exciter  should  be  worked  low  on  its  magnetization  curve 
so  that  a  small  variation  of  speed  is  accompanied  by  a  large 
variation  of  voltage.  Supposing  that  there  was  a  lagging  current 
on  the  lines  the  speed  would  rise,  but  the  speetl  rising  would 
strengthen  the  field,  and  if  the  one  tendency  were  made  to  count- 
eract the  other  a  constant  speed  would  be  oblaineid.  The  follow- 
ing are  the  results  of  experiments  carried  out  to  show  these 
effects.  The  exciter  not  being  a  specially  designed  one  did  not 
keep  the  speed  absolutely  constant  but  its  effect  is  clearly  seen. 

In  case  I  and  II  the  voltage  impressed  on  the  armature  of  the 
inverted  rotary  was  kept  constant  throughout  and  in  case  I  the 


field  current  was  also  kept  constant,  thus  any  variation  in  speed 
would  be  due  to  armature  reactions. 

To  get  a  large  variation  of  power  factor  the  field  current  of  the 
rotary  converter  was  varied  and  speeds  as  well  as  circulating 
currents  were  taken  and  plotted  with  field  currents  of  the  rotary 
converter  as  abscissae. 

The  effect  of  the  exciter  in  case  II  is  very  readily  seen,  as  for 
the  same  variation  of  field  current  in  case  No.  I  the  speed 
changed  from  900  to  1036  revs,  per  min.  and  in  case  II  the 
change  was  from  892  to  926.  If  the  inverted  rotary  were  equip- 
ped with  a  compensating  exciter  similar  to  the  one  patented  by 


Mr.  Rice,  of  the  General  Electric  Co.,  then  theoretically  the 
frequency  would  be  constant. 

Another  way  which  might  be  used  is  to  automatically  vary 
the  field  by  having  a  Siemens  epicyclic  train,  one  wheel  connected 
to  the  rotary,  another  to  a  constant  speed  motor,  and  the  third 
connected  to  the  field  rheostat. 

As  regards  to  their  practical  operation  inverted  rotaries  are 
now  being  used  to  advantage  in  transmitting  continuous  current 
power  (from  large  D.  C.  power  stations)  long  distances. 


CONDITION  OF  OPERATION  OF  STREET  CARS  IN 
THE  CITY  OF  QUEBEC. 

By  D.  E.  Blair,  B.Sc,  Chief  Electrician  Q.R.L.  ^4  P.  Co. 

Of  all  financial  undertakings,  none  perhaps  depend  more 
upon  the  nature  of  local  conditions  than  does  the  successful 
development  of  a  city  street  railway  system,  and  for  this  reason 
it  may  be  of  interest  to  the  members  of  this  Association  to  have 
before  them  a  more  or  less  gensMal  discriplion  of  the  difficulties 
encountered  and  overcome  by  (hose  responsible  for  the  develop- 
iTient  of  the  Quebec  Street  Railway. 

Quebec,  as  a  city,  has  many  distinctive  features  that  are  not  to 
be  found  in  any  other  city  in  America,  and  the  stranger  within  its 
fortified  walls  is  very  soon  struck  with  the  unique  fashions,  methods 
and  temperament  of  the  quiet  people  who  make  up  what  may  be 
called  the  native  population,  numbering  about  75,000,  and  of 
which  about  65,000  are  French-speaking. 

When  the  construction  of  the  road  was  first  contemplated  hy 
those  responsible  for  the  promotion  and  fulfilment  of  the  scheme, 
there  existed  certain  un[)romising  conditions  which  tended  to 
arouse  the  doubts  of  many  as  to  the  feasibility  and  possible 
financial  success  of  the  enterprise.  Of  these  I  might  mcniion  a 
few  at  random.  Business,  in  general,  is  carried  on  in  a  very 
quiet  and  matter  of  fact  way,  and  an  observant  critic  does  not 
notice  the  hustle  and  bustle  so  common  in  most  modern  cities  of 
this  continent. 

The  salary  of  the  clerk  and  the  wages  of  the  laborer  are  mod- 
erate, antl  the  average  intlividual  very  seldom  seems  inclined  to  do 
any  more  than  he  is  (laid  for. 

The  natural  result  of  this  state  of  affairs  is  that  the  electric 
street  car  was  not  likely  to  be  looked  upon  as  a  valuable  and 
indispensable  time-rover,  as  well  as  a  welcome  convenience,  but 
rather  as  a  luxury  to  be  enjoyed  by  those  who  could  afforil  it. 

The  manufacturing  interests  of  the  city  are  limited,  and  further 
development  along  this  line  is  hindered  by  the  somewhat  "-tricl 
conservatism  of  capital.  Further,  the  average  laborer  or  even 
expert  workman  is  the  proud  possessor  of  a  large  fanuly,  several 
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of  whom  are  perhaps  engaged  in  the  same  work  as  himself,  and 
he  finds  it  convenient  and  economical  to  live  near  his  work,  as 
rent  in  the  manufacturing  districts  very  reasonable. 

The  city  is  very  compact  and  densely  populated,  being  further- 
more divided  into  certain  sections  which  are  practically  self-con- 
tained municipalities.  Public  entertainments  and  social  functions 
were  very  Utile  appreciated  or  patronized, and  the  principal  streets 
seemed  almost  deserted  after  9  p.m. 

Although  these  conditions  may  have  no  direct  bearing  on  the 
practical  expenses  of  construction  and  operation,  they  were 
certainly  not  in  favor  of  the  credit  side  of  the  prospective  rail- 
way company's  cash  book. 

The  more  formidable  objections,  however,  were  of  a  practical 
nature.  Five  years  ago,  and  even  less,  it  was  considered  im- 
possible thai  anything  that  looked  like  a  street  car  could  ever 
climb  the  steep,  narrow  and  winding  thoroughfares  that  lead  from 
the  water's  edge  to  the  highest  points  of  the  solid  mass  of  rock 
upon  which  the  city  is  built.  Besides  this,  the  heavy  snowfalls, 
coupled  with  the  narrowness  of  the  streets,  were  likely  to  be  a 
great  hinderance  to  the  service,  but  in  spite  of  everything  the 
completion  of  the  road  was  finally  rushed  through,  and  it  has  now 
been  proved  that  the  limiting  conditions  of  the  street  railway 
operation  were  not  overstepped  in  the  bold  undertaking  which 
has  given  the  people  of  Quebec  a  reliable  and  efficient  means  of 
transportation.  The  city  has  improved  wonderfully  since  the 
inauguration  of  the  road,  and  promises  to  become,  before  long,  as 
wide-awake  and  progressive  a  centre  as  any  in  the  country. 
Even  theatrical  entertainments  have  become  more  or  less  popular 
and  everything  seems  to  be  moving  at  a  faster  pace  than  here- 
tofore. 

On  the  ist  November,  1896,  was  commenced  the  laying  of  the 
rails  through  the  main  streets  of  the  city,  and  on  the  ist  July,  1897, 
the  road  was  open  to  traffic. 

Specifications  of  track  were  as  follows : — 72  lb.  6"  steel  T 
rails  in  30  ft.  lengths  by  Cammell  &  Sons,  England.  Standard 
gauge  laying  on  7"  ties  at  28'. o  centres. 

Each  joint  to  be  double  rounded  by  two-00  solid  copper  wires  in 
Eclipse  copper  bonding  caps  by  Ohio  Brass  Co.,  these  to  be 
tinned  and  ends  of  wires  riveted  on  outside  of  rail.  Double  cross 
bands  to  be  placed  at  every  5th  joint — 150  feet. 

OVERHEAD  CONSTRUCTION. 

Tubular  poles  28  ft.  long,  weighing  700  lbs.,  and  spaced  90  ft. 
apart,  are  used  througliout.  Insulation  is  of  "  Dirigo  "  tj'pe  and 
trolley  wire  No.  00  hard-drawn.  Span  wires  of  standard  galvaniz- 
ed steel  wires  3/8"  in  diameter.  Lightning  arresters  of  Wurts' 
non-arcing  type.  All  construction  is  elegant  and  of  a  substantial 
nature.  Altogether  there  are  10  miles  of  span  wire  construction 
and  2}^  miles  bracket. 

Car  Sheds. — Of  these  there  are  two,  one  in  Upper  Town  210  x 
120  ft.,  having  14  tracks  and  7  doors,  where  all  cars  in  service  are 
laid  up  at  night.  The  other  is  in  Lower  Town  and  is  used  for 
storage  purposes  only.  The  capacity  of  the  vvorking  car  shed  is 
52  cars,  and  here  all  repairs  are  done.  There  are  seven  floored 
pits  communicating  with  the  machine  and  blacksmith  shops 
underneath.  It  has  been  found  cheaper  to  manufacture  most  of 
the  repair  parts  than  to  purchase  them  from  supply  dealers. 

Paving. — At  this  time  all  streets,  without  exception,  were 
covered  with  a  generous  laying  of  macadam.  Within  the  last 
two  years,  however,  a  great  improvement  has  been  made  in  this 
respect  on  nearly  all  the  streets  through  which  the  lines  run.  All 
macadam  was  removed  to  a  depth  of  about  12  inches,  leaving  the 
ties  completely  exposed,  and  these  were  then  filled  in  with  con- 
crete to  within  about  4"  of  the  top  of  the  rail.  The  facing  of  the 
new  pavement  throughout  the  city  now  consists  of  Scoria  blocks 
between  and  8"  beyond  the  rails,  while  the  remaining  strip  of  road- 
way is  filled  either  with  asphalt,  asphalt  brick  or  scoria  blocks, 
according'  to  the  grade  of  the  street. 

In  Upper  Town,  the  residential  district  of  the  better  class  of 
people,  the  streets  were  nearly  all  wide  enough  to  permit  of  a 
double  track,  but  even  here  it  was  found  necessary  to  run  through 
certain  sections  on  single  track. 

Lower  Town,  the  business  section  of  the  cit}',  is  a  semi-circular 
strip  of  varying  width  and  of  a  practically  level  ground  which  is 
surrounded  on  the  outer  edge  by  water,  and  lying  beneath  the 
cliffs  which  mark  the  boundary  of  Upper  Town.  Here  the  lines 
are  all  single  track  with  the  exception  of  one  section,  whore  two 
parallel  streets  converge  into  one  wide  street  ^4  mile  in  length. 
The  main  street  which  runs  through  the  entite  length  of  this 
section  is  about  2^  miles  long  and  is  so  extremely  narrow  in 
places  that  there  is  hardly  room  for  an  ordinary'  vehicle  to  squeeze 
past  on  either  side  of  a  car,  on  the  single  track  in  the  centre 
of  the  street. 

The  return  line  is  run  through  a  maze  of  narrow  and  unsymmetri- 
cal  side  streets  which  seem  to  run  in  almost  anj'  direction  until 
they  form  a  junction  at  an  oblique  angle  with  one  of  the  largest 
arteries,  thereby  losing  their  identity. 

On  one  section  of  the  line,  one  mile  in  length,  there  are  no 
less  than  eleven  curves  of  from  35  to  40  feet  radius  at  intersec- 
tions of  about  90  degrees,  one  of  which  requires  a  reverse  curve 
of  40  feet  radius. 

On  all  these  streets  the  inner  rail  is  placed  within  two  feet  of 
one  sidewalk  in  order  to  leave  room  for  single  vehicles  to  pass  a 
car  on  the  other  side. 

The  Upper  and  Lower  town  lines  are  connected  by  two  cross 
town  lines  which  ascend  obliquely  along  the  face  of  the  cliff.  One 
of  these,  the  Green  Line,  runs  through  the  public  thorough- 
fare which,  though  very  steep,  is  yet  feasible.  The  actual  length 
of  this  line  is  3440  feet,  and  the  difference  of  level  between 
injunctions  is  172  feet,  which  is  equivalent  to  an  average  grade 
of  5%.    The  total  length  is  made  up  of  sections  of  200  ft.  %, 


100  ft.  of  10%,  and  600  It.  of  9.5  -  grades,  the  rest  of  the  line 
being  nearly  level.  All  these  grades  have  sharp  cur\es  in 
their  lengths,  but  the  most  difficult  to  operate  is  the  first.  This 
one  begins  to  riseat  a  gradient  of  11^'.,  and  terminates  at  14.15%, 
these  being  a  40  ft.  rad.  -^urve  at  the  top,  of  which  one  half  is  on 
the  heaviest  part  of  the  grade. 

The  second  cross-town  line  runs  for  a  certain  distance  down 
Palace  Hill  at  an  average  grade  of  11%  and  then  turns  off  the 
public  street  at  an  angle  of  80'  on  to  a  steel  trestle  which  runs 
parallel  with  the  face  of  the  cliff  at  a  gradient  of  7.5'.  for  800  ft. 
The  total  length  of  this  line  is  1300  ft.,  with  average  gradient  of 
6.85%  and  a  maximum  of  12',,  difference  of  level  being  89  ft. 
One  disadvantage  in  the  operation  of  this  line  is,  that  when  a  car 
leaves  the  trestle  to  take  the  115°;  grade  it  is  running  at  half 
speed  and  must  be  accelerated  on  grade.  This  means  a  ver\- 
heavy  drag  on  the  motors  for  the  first  50  ft.  of  the  climb. 

Car  Service. — The  Upper  Town  service  consists  of  a  double 
belt  line,  3^  miles  in  circumference,  with  from  4107  cars  running 
in  each  direction  on  a  4  minute  headway  in  summer  and  5  minutes 
during  the  winter.  Schedule  speed  on  all  lines  is  approximately 
8  miles  per  hour,  except  for  a  few  short  stretches  of  level;  the  total 
length  of  this  belt  is  layed  on  streets  having  a  gradient  of  from  4% 
to  8%. 

In  Lower  Town  there  is  but  a  single  belt  line,  both  branckes 
of  which  are  intersected  by  the  cross-town  lines.  Cars  running 
west  are  tor  most  of  their  run  within  one  block  of  those  running 
east.  Here  also  cars  are  run  on  a  4  minute  headway  and  the 
service  requires  from  8  to  10  cars.  Free  transfers  are  issued 
from  one  belt  to  the  other  over  the  cross-town  lines.  These  are 
run  separately  in  winter,  but  two  sides  of  a  double  reclangii- 
lar  belt  line  in  summer.  Both  tracks  are  single  and  crossings  are 
made  at  turnouts. 

Strict  regulations  govern  the  operation  of  cars  on  grades  and 
sharp  curves.  On  some  of  the  grades  stop-boards  are  placed 
top  and  bottom  and  the  motorman  cannot  proceed  imlil  signalled 
by  the  conductor.  Speed  down  grade  must  not  exceed  4  miles 
per  hour.  As  a  result  of  these  precautions,  runaway  cars  are 
very  rare,  and  have  never  yet  been  attended  by  any  serious  con- 
sequences. 

The  average  number  of  cars  in  regular  sei^ice  during  the 
summer  months  is  about  35,  and  in  winter  about  30. 

Brakes. —  In  every  city  of  grades,  such  as  Quebec,  the  system 
of  braking  should  be  of  special  interest,  j'et  hand  brakes  are  used 
throughout,  the  effective  leverage  being  100  to  i. 

The  brake  shoes  in  use  are  of  verj-  soft  cast  ii\>n,  and  it  has  been 
found  that  the  retarding  force  due  to  the  application  of  this  shoe 
is  much  more  evenly  supplied  and  that  the  co-efficient  of  friction 
is  higher  under  all  conditions  than  it  is  when  hard  cast  iron  is  used. 
This  is  especially  the  case  in  frosty  or  snowy  weather. 

New  shoes  weigh  19^/2  lbs.  and  wear  down  to  4''i  lbs.  Averag'e 
life  is  6150  miles,  or  410  miles  to  the  lb.  of  wear. 

Wheels. — All  wheels  used  are  of  ordinary  chilled  cast  iron  33' 
diam.,  weighing  425  lbs.  each  and  mounted  on  4'  steel  axle.  Of 
these  removed  from  cars  during  the  first  three  years  of 
operation  there  is  not  a  great  proportion  of  "  flats,"  as  will  be 
noticed  from  the  accompanying  table. 

Wheels  removed   125  pairs 

Of  these    Worn  out   94     "  75.2% 

"  Flats  "   23     "  18.4% 

Broken  Flanges   8     "  6.4% 

.Average  life,  24,800  car  miles. 

Maximum  "    49,000    *'       "     (reached  by  10  pairs). 

Car  Eqvipment. — The  car  equipment  consists  of :  Thirty-five  28 
feet  double  vestibule  closed  cars,  weight  fully  equipped  14.500  lbs., 
seating  capacity  30  ;  24  double  and  open  cars,  weight  16,500 
lbs.,  seating  capacity  50  ;  6  double  ended  snow  sweepers  ;  2 
double  ended  wing  plows;  1  street  sprinkler;  1  "converted" 
horse  car. 

Electrical  Equipment. — The  electrical  equipment  is  stan- 
dard throughout  on  all  rolling  stock  and  is  of  Weslinghouse 
manufacture.  It  consists  of  124  No.  12  .■\-30  horse  power 
motors  ;  i  24  No.  28  A  controllers  ;  62  sets  controlling  resistance. 

All  closed  cars  are  fu  ly  equipped  and  in  service  during  12 
months  of  the  year,  and  the  extra  equipment  required  for  sweepers 
and  snow  plows  during  the  winter  are  borrowed  from  the  open 
cars. 

The  sweeper  and  plow  equipments  are  necessarily  ver>'  much 
overloaded  at  times,  and  it  will  be  of  interest  to  some  here  present 
to  know  how  they  have  stood  the  hard  usage. 

Overloads  on  Motors. — An  overload  of  100%  for  severa. 
min.ites  at  a  time  has  often  been  carried  by  these  during  heax"y 
snow  storms,  and  a  sweeper  will  sometimes  bum  five  or  six  No. 
13  B  &  S  copper  wire  fuses,  or  in  other  words  draw  from  200  10 
250  amp.  at  520  volts  before  it  can  get  past  a  difficult  spot.  This 
extremelj'  hard  usage  does  not  seem  to  have  any  very  bad  effects 
beyond  a  temporary  softening  of  the  armature  insulation  and 
soTietimes  the  loss  of  a  certain  amount  of  solder  from  the  com- 
mutator connections,  and  the  management  are  proud  to  sa\  that 
they  have  not  had  a  single  armature  burned  out  since  the  road 
has  been  in  operation,  in  fact  the  only  trouble  they  have  ever  had 
with  an  .irm.ilure  is  that  in  two  cases  the  insulation  was  scraped 
off  the  wires  by  rubbing  against  the  pole  pieces  in  consequence  of 
a  defective  bearing.  "This  is  not  a  bad  record  considerinjt  that 
there  were  124  of  them  in  use.  There  has  never  yet  been  a  com- 
mutator lost,  or  even  has  it  been  necessary  to  rvivair  one.  apart 
from  resolderinga  few  melted  connections,  and  the  heaxiesi  wear 
on  any  diameter  up  to  date  is  ■'■s  inches,  and  the  aver.'ge  we«r 
taken  from  the  first  28  closed  cars  in  Ofvration  is  22  inches  on  the 
diameter  after  having  made  an  average  run  of  7i,Siv>  miles 
There  has  not  been  a  commutator  "  flashed  "  or  "  bucketl  '  in  the 
past  18  months,  and  this  j>erhaps  is  lately  due  to  the  cvcrllent 
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quality  of  brush  used,  as  well  as  to  the  constant  care  that  they 
receive. 

Care  of  Motors. — It  has  always  been  the  practice  to  send  an 
armature  to  the  lathe  at  the  first  sign  of  a  "buck, "and  it  has  been 
found  that  this  is  absolutely  the  only  way  to  prevent  a  re-occur- 
rence of  the  trouble. 

A  sharp  eye  is  kept  on  the  brushes  to  see  that  they  do  not  wear 
down  too  far  or  become  gripped  in  their  holders,  and  commuta- 
tors are  cleaned  and  sandpapered  about  once  a  week  with  No.  o 
sandpaper,  although  it  is  quite  common  for  a  commutator  to  keep 
a  nice  chocolate  glaze  for  over  a  month  without  being  touched. 

The  commutator  is  the  most  delicate  and  troublesome  part  of 
any  electric  equipment,  and  there  are  two  or  three  more  points 
which  ought  to  be  strongly  recommended  in  its  care: 

ist — To  send  it  to  the  lathe  before  it  has  worn  down  too  far. 
Just  as  soon  as  a  slight  shoulder  is  formed  at  each  side  of  the 
wearing  surface,  the  brush  is  lifted  by  the  end  play  of  the  arma- 
ture and  unnecessaiy  and  expensive  sparking  is  the  result. 
Further,  the  copper  segments  are  rarely  of  a  uniform  boldness 
throughout,  and  the  least  inequality  of  wear  soon  develops  into  a 
low  spot  on  the  commutator. 

2nd — It  is  very  important  that  the  brush  springs  be  set  at  the 
proper  tension,  and  it  is  easy  to  make  a  rough  comparative  test 
of  this  statement  with  no  other  tools  than  a  pair  of  calipers  or 
steel  tape  line  and  an  angler's  spring  balance.  It  will  be  found 
that  too  light  is  just  as  serious  a  defect  as  too  heavy  a  tension,  if 
not  more  so.  In  one  case  excessive  wear  is  due  to  sparking  and 
probable  "  flashing,  "  and  in  the  other  to  actual  friction. 

3rd — See  that  brush-holders  are  accurately  aligned  so  as  to 
divide  the  current  equally  between  the  two  circuits  of  the  arma- 
ture. If  the  brushes  are  but  the  thickness  of  one  segment  out  of 
place,  one  is  liable  to  be  notified  of  the  fact  at  the  first  heavy 
overload  on  the  motor.  Of  course  a  great  deal  depends  upon 
the  quality  of  brush  used,  and  cost  price  of  this  article  should  not 
be  considered. 

The  brush  used  here  averages  a  life  of  12,600  car  miles  and 
costs  15c.  a  piece,  which  is  more  than  most  brushes  of  this  size 
on  the  market,  but  let  any  one  just  make  a  simple  calculation  to 
see  how  many  times  the  difference  in  the  price  of  the  brush  goes 
into  the  saving  effect  by  prolonging  the  life  of  a  commutator 
several  years. 

The  cost  of  renewing  one  commutator  would  keep  a  50  car 
equipment  in  brushes  for  two  years. 

(I  have  now  to  apoligize  for  having  perhaps  tired  you  with 
detail,  but  I  feel  that  a  great  deal  more  could  be  said  on  this 
subject  if  time  and  courtesy  permitted.) 

Some  trouble  has  been  experienced  during  the  snow  storms  of 
winter  by  the  grounding  of  field  coils,  but  means  have  been  found 
to  effectually  prevent  this  in  future.  I  might  here  mention  that 
during  12  hours  of  a  cold  dry  snow  storm,  when  light  particles  of 
snow  are  flying  about,  2  or  3  gallons  of  water  are  sometimes  col- 
lected in  the  bottom  of  the  motor  casings.  Water  and  slush  in 
the  spring  time  have  given  no  trouble. 

A  word  about  controllers.  Aside  from  the  burning  out  of  a 
couple  of  magnetic  blow-out  coils,  there  have  never  been  any 
repairs  made  on  any  of  the  124  controllers  in  service  beyond  the 
renewing  of  the  sparking  tips  of  the  drum,  which  is  done  about 
once  in  two  years  at  cost  of  about  50c.  a  controller. 

Here  again  are  the  results  attained  by  vigorous  inspection  and 
careful  cleaning  each  night. 

Apart  from  the  nightly  inspection  it  is  the  practice  of  the  ro.id 
to  thoroughly  overhaul  every  car  once  in  every  six  weeks.  This 
work  is  doiie  in  day  time.  Bearings  and  armatures  are  examined, 
brush  springs  set,  brake  rigging  adjusted,  and  journal  boxes 
examined  and  renewed  if  necessary. 

As  a  result  of  this  routine  work,  which  costs  but  little,  it  is 
seldom  that  the  service  has  to  suffer  the  annoyance  and  blockade 
of  traffic  caused  by  a  disabled  car  on  the  road.  It  can  be  safely 
said  that  there  are  not  more  than  2  or  3  cars  ever  pulled  out  of  ser- 
vice for  any  reason  whatever  from  early  spring  to  late  in  the  fall. 
In  winter  the  number  is  somewhat  greater. 

CURRENT  CONSUMPTION  Ol-"  CARS  ON  GRADES. 

The  current  required  to  get  a  loaded  car  up  (he  steepest  grades 
on  a  good  summer  rail,  is  practically  constant  and  well  within 
the  overload  capacity  of  the  car  motors.  The  maximum  amount 
usually  drawn  from  the  line  at  520  to  540  volts  under  such  condi- 
tions is  rarely  above  125  amperes,  and  that  for  a  short  time  only. 
The  average  current  is  from  60  to  80  amperes  per  car. 

Just  as  soon  as  the  appearance  of  snow  or  ice  on  the  rail  has  to 
be  considered,  the  ascent  becomes  a  more  serious  question. 
Wheels  begin  to  skid  and  the  car  loses  momentum,  then  sand  is 
applied,  and  the  sudden  overload  on  the  motors  as  the  wheels 
take  a  grip  is  often  beyond  the  capacity  of  the  heaviest  fuse 
wire  it  is  safe  to  use  on  the  car  equipments, viz. ,  14  B  &  S.  This 
wire  will  carry  t8o  amperes  for  seveial  minutes  in  winter  time  and 
200  amp.  for  about  10  seconds,  and  this  will  give  a  rough  idea  of 
the  power  required.  The  rated  capacity  of  the  motois  is  50  amp., 
so  that  when  running  on  the  parallel  connection  the  rated  load 
per  car  would  be  100  amp.  In  other  words,  every  equipment 
on  the  road  has  frequently  to  stand  each  day  an  overload  of  from 
50  to  120  per  cent.  These  figures,  however,  are  yet  too  low  for  the 
current  consumed  at  times  by  the  driving  motors  on  the  sweepers. 
On  these  there  has  been  frequently  measured  an  overload  lasting 
an  appreciable  time  of  180%  to  2oo7„.  Apart  from  these  sudden 
maxima,  the  average  load  distributed  between  the  two  motors 
sometimes  averages  150  amp.  for  hours  at  a  time,  including 
several  short  periods  of  comparative  rest.  Some,  I  know,  will 
say  that  it  is  extremely  bad  practice  to  strain  an  e(|uipment  to 
such  an  extent  but,  without  denying  the  charge,  it  may  be  saiti 
that  these  sweepers  hav  cleaned  over  6,000  miles  of  track  every 


year  for  the  last  three  years,  and  the  only  mishap  which  occurred 
to  any  one  of  them  during  the  third  year  of  their  operation  was 
the  grounding  of  one  field  coil,  this  too  in  spite  of  the  fact  that 
they  were  on  one  occasion  running  for  106  hours  continuously, 
each  one  wearing  out  3  or  4  sets  of  brooms  during  that  time.  On 
several  occasions  they  were  running  continuously  for  two  or  three 
days,  except  for  an  occasional  stop  of  an  hour  to  renew  the 
brooms. 

Curve  No.  2  shows  the  average  power  required  by  each  car  in 
service  during  each  month  of  the  year.  These  curves  are  calcul- 
ated from  the  readings  of  an  integrating  wattmeter  in  the  central 
station. 

The  total  cost  of  maintenance  of  electric  equipment  per  car 
mile  per  year  is  17c. 

Efficiency  of  Motormen. — The  car  service  calls  for  a  work- 
ing staff  of  70  conductors  and  as  many  motormen.  All  motormen 
before  being  accepted  on  the  road  must  go  through  a  period  of 
training  averaging  from  three  weeks  to  a  montli.  Part  of  this 
time  is  spent  on  the  road  in  the  company  of  a  good  regular 
motorman,  and  at  least  a  week  is  spent  in  the  car  sheds,  where 
the  novice  acts  as  helper  at  nominal  wages.  He  is  then  examined 
as  to  his  knowledge  of  the  road,  car  equipment  and  regulations. 
Very  little  technical  knowledge  is  required  beyond  a  thorough 
understanding  of  the  different  parts  of  the  equipment.  As  a 
result  of  this  discrimination  against  the  blockhead  and  the  fool,  it 
is  a  marked  fact  that  on  every  car  in  service,  "  the  man  behind 
the  gun  "  knows  his  business  and  uses  his  brains  to  the  advantage 
of  the  company. 

Snow  AND  Ice. — The  greatest  difficulty  encountered  by  the  Rail- 
way Company  in  its  efforts  to  provide  a  regular  and  efficient  car 
service  during  the  winter  mont  hs,  is  the  clearing  away  of  the  snow 
from  the  tracks.  It  is  not  so  much  that  the  snowfall  is  somewhat 
heavier  than  in  Montreal  and  Ottawa  districts,  as  that  the 
extremely  narrow  strips  of  roadway  either  one  side  of  the  track 
or  the  other,  soon  become  piled  up  with  snow  to  such  an  extent 
that  all  snow  removed  by  a  passing  sweeper  immediately  slides 
back  on  to  the  rails  and  blocks  the  passage  of  the  following  car. 

Another  serious  disadvantage  is  that  all  cars  in  the  city  have 
to  run  over  some  sections  of  single  track.  This  fact  require  s,  of 
course,  that  cars  shall  make  regular  crossings  at  certain  points, 
and  if  one  car  should  be  late  for — or  worse  still,  not  reach — its 
crossing  point,  several  of  the  following  pairs  of  cars  which  cross 
at  the  same  point  will  be  stalled  there  until  the  tangle  is  straight- 
ened out.  A  delay  of  this  sort  is  disastrous  in  many  ways, 
because  the  leading  car,  when  it  gets  away,  has  sometimes  to 
plough  its  way  through  a  heavy  accumulation  of  snow  until  it  is, 
possibly,  extricated  from  its  sorry  plight  by  a  passing  sweeper, 
which  has  to  be  signalled  and  shunted  past  the  waiting  cars  be- 
fore it  can  be  of  any  service.  Matters  are  soon  straightened  out, 
but  then  that  sweeper  should  have  been  somewhere  else  and 
there  is  more  trouble  ahead.  Just  as  long  as  all  cars  make  their 
proper  crossings,  no  matter  if  they  be  a  few  minutes  behind 
scheduled  time,  everything  works  smoothl}',  and  after  that,  com- 
plications seem  to  increase  in  geometrical  progression. 

It  is  the  practice  to  send  out  the  "  wing  plows  "  as  soon  as  a 
certain  amount  of  snow  has  fallen,  and  these  follow  the  sweepers 
around  the  whole  length  of  the  track,  at  regular  intervals,  push- 
ing the  snow  piles  back  as  far  as  six  feet  from  the  rail  where  it  is 
possible,  although  there  are  miles  of  track  to  be  kept  open  where 
there  is  less  than  that  distance  between  the  rail  and  the  actual 
buildings,  to  say  nothing  of  the  sundry  poles  and  sidewalks  that 
necessarily  intervene. 

As  the  day  wears  on  and  the  snow  still  continues  to  fall,  the 
swing  of  the  plows  is  limited  to  two  feet  and  possibly  to  one  foot, 
after  which  it  is  a  hard  struggle  to  keep  everything  moving 
through  the  rectangular  channel  four  to  five  feet  deep  which  has 
been  formed  by  the  wing  plows  in  their  endeavors  to  clear  the 
right  of  way. 

T  here  are  several  bad  spots  at  which  it  is  absolutely  necessary 
to  keep  gangs  of  snow  shovellers  at  work  as  soon  as  the  storm 
reaches  any  more  than  even  moderate  proportions. 

It  has  further  been  necessary  on  two  or  three  occasions  to  pull 
all  cars  out  of  service  in  order  to  give  the  tireless  sweepers  a 
chance  to  keep  the  road  0[H'n,  but  only  once  in  iScjSand  once  in 
iHgq  has  the  service  been  entirely  blocked,  and  that  for  one  day 
only. 

Nearly  all  cars  in  service  now  carry  side  brooms  or  flangers 
about  three  feet  in  length,  which  are  set  obliquely  across  the  rails 
about  one  foot  ahead  of  the  front  wheels.  These  consist  of  cast 
frame,  into  which  are  fastened  a  tuunber  of  cuttings  from  the 
sweeper  brooms  about  ten  inches  in  length.  They  cost  very  little 
and  have  proved  of  invaluable  service  in  keeping  the  rails  clear  of 
snow  during  the  hourly  or  half-hourly  intervals  between  passing 
sweepers  ;  in  fact,  the  car  service  very  often  depends  entirely 
upon  these  to  get  through  a  light  snowstorm,  a  couple  ol  sweep- 
ers being  sent  out,  after  it  is  all  over,  in  order  to  clean  up. 

These  long  brooms  have  another  great  advantage  over  a  narrow 
steel  wire  brush  in  that  they  keep  the  snow  and  ice  at  each  side 
of  the  rails  at  an  easy  slope  tc)vvard  the  bottom,  instead  ofcutting 
a  deep  rectangular  trough  which  remains  filletl  with  snow  after 
the  sweeper  brooms  have  gone  over  the  track. 

Since  adopting  these  brooms  on  the  road,  a  m.irked  decrease  in 
the  power  consumed  by  the  rolling  stock  during  storms  is  noticed, 
and  a  great  saving  has  been  affected  in  the  qu;intii>-  of  ratl.in 
used  by  the  sweepers  for  each  mile  of  sweeping.  This  results 
from  the  fact  that  when  the  transverse  section  of  the  winter  ro.id- 
bed  is  properly  graded  (he  sweeper  brooms  need  not  be  le(  ilowii 
so  far  in  order  to  clear  all  snow  from  the  rail,  thus  saving  a  gi  e.it 
devil  of  breakage. 

The  average  snowfall  in  t}uebec  for  the  last  throe  years  has 
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been  as  follows  :  1897-98,  104.6  inches;  1898-99,  120.6  inches  ; 
1899-00,  100.3  inches. 

Curve  No.  1  shows  the  proportion  of  last  year's  total  fall  during- 
each  month,  also  the  number  of  miles  covered  by  the  sweepers 
during-  each  month  of  the  same  year.  Further  data  relative  to 
cost  of  removal  will  be  found  beneath.   These  include  all  cost  of 
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sweeping,  shovelling  and  carting  away  of  snow,  as  well  as  the 
interest,  depreciation  and  maintenence  of  the  necessary  equip- 
ment. 

With  reference  to  the  removal  of  snow,  the  city  by-laws  enact 
"  that  proprietors  or  occupants  shall  remove  the  snow  and  ice 
from  their  roofs  and  from  the  streets,  from  the  street  line  to  the 
centre  of  the  street,  and  keep  the  same  within  two  inches  of  the 
pavement." 

The  by-law  granting  a  franchise  to  the  Quebec  Railway,  Light  & 
Power  Co.  enacts  "  that  the  company  shall  remove  the  snow  from 
their  tracks  and  two  feet  on  either  side  thereof."  As  the  Company 
could  not  see  their  way  to  carry  out  this  regulation  without  having 
trouble  with  the  proprietors  or  tenants,  they  every  year  make  an 
arrangement  with  the  tenants  on  that  side  of  the  street  on  which  the 
Company  throw  their  snow,  to  remove  the  same,  paying  them  at  the 
rate  of  10  cents  per  lineal  foot  of  their  frontage,  except  in  places  where 
the  snow  is  known  to  accumulate,  where  they  pay  at  the  rate  of  15 
cents  per  lineal  loot.  Cons(  quently,  all  the  Company  have  to  do  is  to 
throw  the  snow  off  their  tracks,  leaving  the  proprietors  to  remove  the 
same  along  with  their  own.  With  this  arrangement  the  proprietors 
seem  very  well  satisfied. 

One  can  better  appreciate  the  relative  magnitude  of  the  snow  ex- 
penses when  told  that  $1.54  has  to  be  deducted  from  the  daily  gross 
earnings  of  every  car  in  service  during  the  year  in  order  to  make  up  the 
amount. 

Heaters. — All  closed  cars  in  service  are  heated  electrically  during 
six  months  of  the  year,  the  heaters  being  divided  into  4  sections,  t%vo 
on  each  side  of  car,  each  pair  being  separately  controlled.  The  cur- 
rent consumed  by  each  pair  is  4.9  amp.,  and  it  therefore  requires  9.8 
amp.  at  520  volts,  5.1  k.w.,  to  heat  a  car  during  four  months  of  the 
year  when  both  sides  are  in  use,  but  during  the  months  of  November 
and  April  one  side  is  quite  sufficient  to  maintain  a  comfortable  tem- 
perature within  the  thin  shell  which  composes  the  car  body. 

Taking  the  average  time  of  service  of  car  at  18  hours  per  day,  and 
the  actual  cost  of  the  extra  current  required  at  65c.  per  k.w.  hr.,  the 
cost  of  heating  one  car  is  as  follows  : — 

5. 1  X.65    =        3.21  els.  per  hour 
58        "    "  day 
150x58    =    $87.00  "    "  year. 

This  is  equivalent  to  .204  cents  per  car  mile,  and  the  maxim  taught 
is,  "  don't  use  electric  heaters  in  a  cold  climate  unless  you  have  Uie  ad- 
vantages of  an  unlimited  water-power  and  station  capacity."  The 
interest  on  first  cost,  depreciation  and  maintenance  of  the  heating 
equipment  would  not  add  more  than  2  or  3%  to  the  figures. 

T'.e  electric  railway,  as  well  as  nearly  all  lights  and  motors  in 
Quebec,  are  operated  through  a  sub-station  within  the  city,  from  a 
power  house  situated  at  the  Falls  of  Montmorency.  The  power  house 
is  150  ft.  long  and  50  ft.  wide,  and  contains  the  following  equipment  ; 
3-600  k-w.  2  phase  66  eye  5,500  volt  S.  K.C.  alternators;  1-750  k.w. 
2  phase  66  eye  5,500  volt  S.K.C.  alternators;  1-600  k.w.  double  current 
273-500  volt  Westinghouse  generator  ;  2-30  k.w.  bipolar  exciters. 

All  the  larger  machined  are  direct  connected  to  52  in.  water  wheels 
of  1000  h  p.  capacity  each,  and  operating  at  a  speed  of  286  revolutions 
per  minute.  They  were  built  by  the  Stillwell  Bierce  and  Smith  Vaile 
Co.,  of  Dayton,  Ohio. 

The  power  is  transmitted  to  the  city  over  16  wires,  carried  on  two 
separate  pole  lines.  Each  machine  is  fed  into  a  separate  circuit  at 
Montmorency,  but  may  be  connected  in  parallel  at  the  sub-station  in 
the  city,  the  sub  station  consists  of  a  substantial  stone  building  con- 
taining the  following  machines  :  2-600  k.w.  2  phase  S.K.C.  synchronous 
motors,  taking  current  at  5000  volts  direct  connected  to  2  500  k.w. 
550  volt  G.  E.  railway  generators,  2-200  k.w.  2  phase  5000  volt 
synchronous  motors  direct  connected  to  4  125  light  multi-circuit  Brush 
arc  machines. 

Besides  these  are  the  direct  connected  starting  motors  required  for 
the  motor-generators,  2  exciters  driven  by  induction  motors,  and  all 
necessary  transformers  and  switchboards  for  distributing  the  current  to 
its  various  uses. 

Railway  Switch noAi^ns. — The  railway  switchboard  contains — 
besides  switches,  circuit-breakers,  volt  and  ampere  meters  and  field 
resistance — I  Thomson  intergrating  wall-meter,  2  Bristol  recording 
ammeters,  and  1  Bristol  recording  voll-nieter. 


From  the  daily  readings  of  the  first  has  been  prepared  curve  No.  2. 
which  shows  the  current  consumed  by  the  railway  cars  during  each 
month  of  the  year.  It  will  be  noticed  how  much  more  power  is  required 
during  the  winter  than  in  summer,  in  pile  of  the  fact  that  fewer  cars 
are  in  service,  and  the  car  miles  run  by  each  are  fewer  than  in  summer. 
It  will  also  be  seen  that,  during  the  month  of  February,  each  car  con- 
sumes an  average  of  24  h.p.  during  a  whole  day's  run. 

The  maximum  overload  capacity  which  the  station  is  ever  called  upon 
to  furnish  the  railway,  is  about  900  k.w.,  and  a  yearly  average  is  about 
350  k.w. 

The  peak  of  the  summer  load  very  rarely  reaches  550  k.w.  and  is 
easily  handled  by  one  generator,  although  a  10  or  15°/^  increase  over 
this  load  would  be  very  liable  to  pull  the  synchronous  driving  motor 
out  of  steep,  if  of  long  duration. 

Time  has  unfortunately  not  permitted  the  preparation  of  any  accurate 
curves  to  tell  the  story  of  the  station's  output,  but  one  may  form  an  idea 
of  the  average  fluctuations  by  an  examination  of  the  recording  amme- 
ter charts  on  exhibition. 

Before  closing  this  very  hurriedly  prepared  paper,  it  may  perhaps  be 
in  order  to  make  a  few  remarks  relative  to  the  conversion  of  the  old 
Q.  M.  &  C.  Railway  to  an  electric  suburban  line.  This  excellent  road- 
bed now  serves  to  carry  a  fast  service  of  electric  cars,  interspersed  with 
steam  trains,  which  handle  the  heavy  traffic  between  Quebec  and  the 
Shrine  of  St.  Anne  de  Beaupre. 

A  trolley  wire  is  suspended  at  a  height  of  22  ft.  above  the  rail  by 
stranded  steel  span  wires  hung  from  wooden  poles,  and  the  rails  have 
been  connected  with  single  bonds  of  No.  00  wire  for  a  distance  of  26 
miles.  A  copper  cable  of  300,000  CM.  area  runs  parallel  with  tipUey 
wire  for  most  of  its  length  and  is  connected  to  the  trolley  every  quarter 
mile. 

This  cable  is  fed  at  a  pressure  of  560  volts  at  3  points,  at  Quebec,  at 
Montmorency,  7  miles  away,  and  at  St.  Annes,  21  miles  away  from  the 
city,  all  power  of  course  being  generated  at  .Monimorency  and  trans- 
mitted for  ends  of  line  at  a  high  alternating  tension. 

Cars  used  are  50  ft.  over  all,  mounted  on  Taylor  trucks  and  each 
equipped  with  4  Westinghouse  38  B  motors  geared  to  a  sDced  of  45 
miles  an  hour. 

On  account  of  the  many  .stops  to  be  made  in  the  length  of  the  line 
(18),  a  schedule  time  of  21  miles  in  60  minutes  has  been  adopted. 


This  is  quite  satisfactory  and  fast  enough,  because  the  line  is  a  very  busy 
one  in  two  ways.  The  numl>er  of  passengers  carried  is  l->eyond  the 
highest  hopes  of  the  management,  and  it  would  be  impossible  to  run  any 
more  trains  over  a  single  track  and  on  train  orders  than  are  operated  at 
present.  There  is  every  prospect  of  a  second  track  being  laid  in  the 
near  future.  The  idea  of  running  steam  and  electric  cars  is  a  novel  one 
in  this  country,  but  is  highly  successful  in  every  respect. 


SPARKS. 

The  St.  lohn  s  Electric  Company,  of  St.  lohns.  Nfld.,  has  sold  out 
to  R.  G.  Reid. 

The  ratepayers  of  Nelson,  B.  C,  have  sanctioned  an  expentli- 
ture  of  $15,000  for  an  electric  V\g\ii  plant, 

A  committee  has  been  appointed  by  the  town  council  of  StelUrton,  N. 
S.,  to  obtain  information  as  to  the  cost  of  an  electric  light  plant  to  be 
controlled  by  the  town. 

].  S.  Dennis,  a  lineman  for  over  fifty  years  in  the  employ  of  theG. 
N.  W.  Telegraph  Company,  was  killed  in|Ottawa  recently  by  the  break- 
ing of  a  pole  on  which  he  was  working. 

The  tow-n  council  of  Newmarket.  Ont.,  will  ask  the  Lieutenant -Gov«*- 
nor-in-council  to  .auihorire  an  expenditure  of  $10,000  to  increase  the 
electric  light  plant.  If  granted,  the  necessity  of  submitting  a  by  law  to 
the  ratepayers  will  be  removed. 

"  Polyphase  Electric  Currents  and  .■\liernalin?  Current  Motors," 
by  Silvanus  P.  Thompson,  B.Sc,  B..^.,  F.R.S  :  This  work  is  of 
considerabK  value  to  the  electrical  fr.ilcrnitv,  as  it  treats  of  jx>ly- 
phase  currents  .-xiid  alternating:  current  motors  and  their  a)>pltc«- 
tion  to  various  services  in  a  most  exhaustive  and  Ihon^ugh  man- 
ner. The  hook  consists  of  50S  pajfes.  divided  into  *o  chajMers, 
and  contains  358  illustrations,  2^  of  them  in  color,  and  eijfhl  fit>ld- 
iiig-  plates.  There  are  reviewed  such  interesting:  suhiecis  as  : 
Combination  of  polyphase  circuits  and  economy  of  c«>pper ; 
striK  luro  of  polyphase  motors  ;  jx^lypbase  electric  railways  :  pro- 
perties of  rotalinii  maijnotic  fields,  etc.  It  is  the  socv-^nd  edition, 
and  bound  in  cloth,  retails  at  $5.  The  publishers  are  Mewrs. 
Spon  .S.  Chatnborlain.  12  CvtiL-^iuI  Street,  New  York. 
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CONVENTION  NOTES. 

'     Mr.  E.  E.  Gary's  g-raphophone  entertainments  were  well  at- 
tended and  much  appreciated, 
■j     The  Association  did  a  fitting  thing'  by  recognizing  the  services 
of  ex-president  Yule  in  connection  with  tlie  work  of  the  Legisla- 
live  Committee. 

'( 

j  Mr.  J.  J.  Wright,  Mrs.  Wright,  the  Misses  Wright,  and  Mr.  and 
Mrs.  A.  B.  Smith  went  down  to  the  convention  in  Mr.  Wright's 
yacht,  "The  Electra.  " 

The  evening  excursion  among  the  Thousand  Islands  on  board 
the  steamer  "America,"  equipped  with  a  powerful  searchlight, 
was  most  enjoyable. 

During  the  convention  the  home  of  Mr.  Fred.  Simmons,  elec- 
trician. Princess  street,  was  decorated  especially  with  variegated 
colored  incandescent  lights. 

Mr.  Higman,  of  Ottawa,  one  of  the  stand-by's  of  the  Associa- 
tion, was  among  the  absentees  at  this  year's  convention,  having 
been  on  a  visit  to  the  Pacific  coast. 

Many  regrets  were  expressed  at  the  absence  of  Prof.  Owen, 
who  was  prevented,  by  the  death  of  his  sister,  from  attending  the 
convention  and  presenting  his  promised  paper. 

The  unavoidable  absence  of  Mr.  A.  A.  Wright,  of  Renfrew, 
and  Mr.  Geo.  Black,  of  Hamilton,  two  veteran  and  useful  mem- 
bers of  the  Association,  was  the  subject  of  regret. 

The  weather  was  a  trifle  too  warm  for  comfort,  and  induced  a 
disposition  to  give  the  social  features  preference  over  business. 
A  cooler  month  should  be  chosen  for  the  meeting  at  Ottawa  next 
year. 

The  kindness  of  Chief  Hughes  in  conducting  members  through 
the  penitentiary  and  explaining  to  them  the  prison  regulations, 
and  other  interesting  features  of  this  institution,  was  much  ap- 
preciated. 

Everybody  voted  Mr.  Fred.  Simmons  a  "  hustler "  in  behalf 
of  the  success  of  the  convention,  and  withal  a  jolly  good  fellow. 
He  was  ably  seconded  by  Mr.  Nickle,  manager  of  the  Kingston 
street  railway. 

Mr.  Geo.  M.  DeGin'her,  representing  the  Holophane  Glass 
Co.,  of  New  York,  Mr.  Philip  H.  Hover,  of  the  New  York 
Insulated  Wire  Co.,  and  Mr.  William  C.  Hubbard,  of  the  Man- 
hattan General  Construction  Co.,  of  New  York,  were  among  the 
American  visitors  to  the  convention. 

Mr.  Burns,  representing  Messrs.  Munderloh  &Co.,  of  Montreal 
distributed  as  a  souvenir  of  the  convention  an  attractive  and 
nsefu'  pocket  match  box,  having  celluloid  sides  and  nickle  ends, 
bearing  on  one  side  the  Canadian  flag  and  on  the  other  the  name 
of  the  company  and  the  device  "  Our  lamps  are  matches — have  a 
light."  The  companv  will  be  pleased  on  request  to  send  one  of 
these  souvenirs  to  anyfmember  of  the  Canadian  Electrical  Associa- 
tion who  could  not  attend  the  convention. 

The  Packard  Electric  Company  had  a  magnificent  exhibit  in 
the  large  hall  immediately  above  the  council  chamber  where  the 
sessions  of  the  convention  were  held.  Mr.  Carv,  the  manaeer,  is 
an  adept  at  arranging  exhibits  of  this  kind,  having  gained  his  ex- 
perience in  connection  with  the  National  Electric  Light  Associa- 
tion conventions  in  the  United  States.  The  exhibit  was  most 
complete  and  artistic,  and  attracted  much  attention  and  praise. 
An  Italian  orchestra  formed  a  pleasing  accompaniment.  We 
propose  to  more  fully  describe,  and  perhaps  illustrate,  this  exhibit 
in  a  succeeding  issue,  being  debarred  from  doing  so  in  this  num- 
ber by  lack  of  space. 

The  platform  decoration  and  exhibition  at  the  city  hall — the 
work  of  Mr.  I.  H.  Rreck,  of  Kingston,  was  unique  in  design  and 
most  attractive.  On  either  side  of  the  neatly  carpeted  stair-way 
at  the  top  step  were  two  white  square  pillars.  At  the  base  in 
golden  letters  were  the  words  "Fiat  Lux"  (let  there  be  light). 
Engraved  on  the  left  pillar  were  the  well  known  names  of  "Volta" 
and  "Frakklin,"  while  to  the  right  appeared  those  of  "Edison"  and 
"Tesla."  Surmounting:  the  pillars  was  an  archway  made  of  galvan- 
ized iron  letters  two  feet  high,  and  attached  to  which  the  word 
"  Welcome,  "  brilliantly  illuminated  with  72  incandescent  lights, 
blazed  forth.  Under  the  archway  the  tvpical  emblem,  a  huge 
naturally  tinted  maple  leaf,  was  lighted  up  with  the  letters  "C.E.  A." 
(Canadian  Electrical  Association)  in  red,  white,  and  blue  lights. 
Stretching  to  the  right  and  left  were  green  colored  decorations 
and  lights.  Each  side  of  the  platform  was  handsomely  furnished 
and  carpeted,  and  lighted  with  handsome  hanging  and  bracket 
lamps  of  the  Packard  firm,  St.  Catharines.  All  at  the  convention 
commented  on  the  beauty  atid  originalitv  of  desicrn  of  the  display, 
and  citizens  were  loud  in  their  praise  of  the  exhibit,  claiming  it  to 
be  the  best  yet  seen  in  Kingston. 


E^vidence  has  recently  been  taken  in  the  matter  of  arbitration 
for  the  purchase  bv  the  city  of  Winnipeg  of  the  lighting  (ilant  now 
onerated  by  lh<;  Winnipeg  Street  Railway  Comp;iiiy.  M.  J.  A. 
Kammerer,  of  Toronto,  was  one  of  the  experts  examined. 

The  exhibitors  of  electrical  apparatus  at  the  Toronto  I-^xhibi- 
tion  iusi  closed  were  the  Royal  Electric  Companv,  of  Montreal; 
The  Electrical  Construction  Company,  of  London,  and  Jones  & 
Moore,  ofToronlo.  The  Royal  Company  had  their  usual  attrac- 
tive display,  consisting  of  S.  K.  C.  dynamos,  direct  current  and 
alternating  motors,  transformers,  arc  and  incandescent  lamps, 
switchboard  apparatus,  etc.  The  Electrical  Construction  Com- 
pany exhibited  their  well-known  type  of  dynamo  and  several 
motors.  The  Goldle  McCiilloch  Company,  nf  Gait,  exhibited 
their  Ideal  and  Wheelock  engines,  also  a  number  of  gas  and 
gasoline  engines,  which  attracted  more  than  ordinary'  attention. 


•  PUBLICATIONS. 

We  have  received,  through  the  kindness  of  Mr.  Frank  M. 
Baker,  a  copy  of  the  report  on  tests  of  street  car  brakes,  as 
conducted  last  year  by  the  New  York  Railroad  Commission. 
After  making  most  exhaustive  tests,  the  Board  of  Commissioners 
gave  the  first  place  to  the  Electric  Selector  and  Signal  Company, 
second  to  the  Peckham  Motor,  Truck  and  Wheel  Company, 
third  to  the  Sterling  Supply  and  Manufacturing  Company,  and 
fourth  to  the  G.  P.  Magann  Air  Brake  Company. 

"  Modern  Electric  Railway  Motors,"  by  George  T.  Hanchett, 
S.B.  This  work  is  a  discussion  of  current  practice  in  electric 
railway  motor  construction,  maintenance  and  repair,  and  is  so 
written  as  to  be  easily  understood  by  anyotic  who  has  had  a 
thorough  grounding  in  Ohm's  Law.  It  consists  of  upwards  of  200 
pages,  abundantly  illustrated,  and  treats  of  the  various  designs  of 
motors  in  a  most  able  manner.  The  publishers  are  the  Street 
Railway  Publishing  Company,  of  New  York. 

The  General  Engineering  Company,  of  Toronto,  have  just 
issued  their  fifth  catalogue  of  the  Jones  L'nderfeed  Mechanical 
Stoker,  and  have  succeeded  in  producing  a  work  worthy  of 
special  mention.  In  it  the  Jones  stoker,  improved  and  perfect- 
ed, is  fully  described  and  illustrated,  and  strong  arguments  ad- 
vanced in  favor  of  the  underfeed  principle  of  firing.  It  also  contains 
numerous  statistics  of  tests,  as  well  as  testimonials  from  persons 
who  have  used  the  Jones  stoker  in  Canada  and  the  United  States. 
The  General  Engineering  Company  of  Ontario,  who  control  this 
stoker  for  the  Dominion,  is  now  under  the  able  management  of 
Mr.  J.  J.  Ashworth. 


SPARKS. 

The  Brandon  Electric  Liglit  Company,  Brandon,  Man.,  have 
been  granted  authority  to  increase  their  capital  from  $50,000  to 
$125,000. 

The  Canadian  Electric  Light  Company,  ot  Quebec,  are  arrang- 
ing to  sell  power  to  a  pulp  company  to  be  established  at  the 
Chaudiere  Falls. 

A  motion  has  been  introduced  in  the  town  council  of  Rat  Port- 
age, Ont.,  to  enter  into  arbitration  with  a  view  to  the  purchase  ot 
the  electric  plant  of  the  Citizens  Electric  Light  Company. 

At  a  recent  meeting  of  the  city  council  at  St.  John,  N.B.,  it 
was  decided  to  engage  an  expert  to  report  on  the  cost  of  install- 
ing and  operating  a  civic  electric  plant  for  lighting  the  streets  of 
the  city. 

A  company  has  been  formed  in  Ottawa  to  take  over  the  Con- 
roy  electric  plant  at  Dechenes,  Que.  The  capital  is  placed  at 
$300,000.  The  power  house  at  Dechenes  was  built  from  designs 
of  Wm.  Kennedy,  C.E.,  of  Montreal,  the  electrical  apparatus 
being  of  the  Canadian  General  Company's  manufacture. 

A  school  has  been  established  by  the  United  States  government 
at  Fort  Monroe,  Va.,  for  the  purpose  of  instructing  regulars  in 
the  application  of  electrical  machinery  used  in  the  army.  The 
rules,  published  by  the  Secretary  of  War,  provide  tliat  applicants 
must  be  under  25  years  of  age,  unmarried,  qualiffed  as  a  gunner, 
a  student  of  a  correspondence  school,  or  the  owner  of  electrical 
books,  and  no  applicant  will  be  recommended  unless  he  has 
sought  for  a  year  or  more  to  become  practically  f^miliar  with  one 
or  more  classes  of  electric  machinery  01  with  some  portion  of  the 
elementary  literature  on  electricity. 


MOONLIGHT  SCHEDULE  FOR  SEPTEMBER. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


ELEVENTH  ANNUAL  CONVENTION. 

The  Canadian  Association  of  Stationary  Engineers 
opened  its  eleventh  annual  convention  in  Engineer's  Hall, 
61  Victoria  street,  Toronto,  on  Tuesday,  August  28th, 
at  II  a.m.  Mr.  James  Huggett,  president  of  Toronto 
No.  I,  extended  a  few  words  of  greeting  to  the  dele- 
gates, after  which  the  executive  president,  Mr.  R.C. 
Pettigrew,  of  Hamilton,  took  the  chair. 

The  following  executive  officers  and  delegates  were 
in  attendance  :  R.  C.  Pettigrew,  Hamilton,  president  ; 
G.C.  Mooring,  Toronto,  vice-president;  A.M.  Wickens, 
Toronto,  secretary  ;  Chas.  Moseley,  Toronto,  treasurer  ; 
W.  Oelschlager,  Berlin,  conductor  ;  W.  Bear,  Dresden, 
doorkeeper.  Delegates — J.  Huggett,  A.  Storer,  H.  E. 
Terry,  W.J.  Webb,  N.V.  Kuhlman,  Toronto  No.  i  ;  G. 
W.  Dawson,  Hamilton  No.  2  ;  A.  Ames,  Brantford 
No.  4  ;  R.  W.  Greene,  Guelph  No.  6  ;  W.  Steeper, 
Dresden  No.  8  ;  W.  Oelschlager,  Berlin  No.  9  ;  W.  F. 
Chapman,  Brockville  No.  15  ;  J.  Uttley,  Waterloo  No. 
17  ;  J.  M.  Dixson  and  J.T.  Smart,  Toronto  No.  18 

Visitors  during  the  convention  included  E.  J.  Philip, 
J.J.  Main,  J.  W.  Marr,  W.  G.  Biackgrove,  John  Fox, 
W.  Johnson,  Geo.  Bradley,  W.  D.  Ely,  Martin  Mose, 
R.  McCauley,  P.  JaflFnay,  Alf.  Butcher,  S.  Thomson, 
Fred  Hamner,  Wm.  Bourne,  W.  D.  Irwin,  and  James 
Bannon,  of  Toronto  No.  i,  and  T.  Graham  (president). 
P.  Trowern,  H.  McMartin,  Jos.  Hughes,  J.  Hamilton, 
W.T.  Bateman  and  J.  Richardson,  of  Toronto  No.  18. 

The  first  business  of  the  convention  was  the  appoint- 
ment of  the  following  committees  : 

Committee  on  Credentials — J.  G.  Bain,  C.  Moseley, 
J.  Uttley.  Committee  on  F'inance — Jos.  Smart,  H.  E. 
Terry,  G.  W.  Dawson.  Committee  on  Mileage — A. 
Storer,  W.J.  Webb,  W.  Steeper  Good  of  the  Order  — 
J.  M.  Dixon,  W.  F.  Chapman,  J.  Huggett,  \.  Ames, 
W.  Bear  and  W.  Oelschlager. 

The  president  then  read  his  opening  address,  as  fol- 
lows : 

president's  address. 

Brethren, — It  is  with  pleasure  that  I  welcome  you  to  our 
eleventh  annual  convention.  You  have  been  selected  from  the 
different  Associations  throughout  the  Dominion  to  legislate  and 
enact  laws  for  the  welfare  of  the  Canadian  .Association  of 
Stationary  Engineers.  Before  proceeding  further,  kindly  permit 
me  to  lhank  you  for  the  honor  you  conferred  upon  me  in  electing 
me  unanimously  to  the  office  of  president  at  our  last  convention. 
I  can  assure  you  that  I  appreciate  the  honor  very  highly,  and 
while  I  have  endeavored  to  fill  the  position  in  a  fitting  manner,  I 
feat  my  efforts  were  not  as  successful  as  could  be  wished  for. 

The  number  of  very  important  questions  coming  before  this 
convention  should  receive  your  earnest  and  careful  attenlion  and 
deliberation. 

The  matter  of  plebicite  vote  on  bi-annual  conventions  will  be 
brought  up  for  debate. 

The  report  of  the  committee  re  bill  for  legislation  is  one  we 
should  consider  well,  as  this  will  be  the  most  important  matter 
before  us.  I  trust  the  committee  will  have  this  in  detail,  as  each 
delegate  will  have  to  report  to  his  own  association,  and  it  is 
essential  that  we  keep  right  on  and  not  give  up  until  we  have 
been  successful  in  having  the  bill  put  through  in  every  detail.  I 
may  say  that  within  the  last  two  months  I  have  had  three  men 
who  operate  threshing  engines  inquire  of  me  about  certificates, 
and  as  to  the  method  of  how  to  go  about  to  get  them.  This 
should  be  very  encouraging,  as  it  indicates  that  even  in  the  rural 
sections  engineers  are  considering  the  necessity  of  qualifying 
themselves  for  certificates. 

You  will  see  by  the  secretary's  report  that  we  are  gaining 
ground.  The  old  Association  has  been  revised,  and  charters  for 
new  Association  have  been  signed. 

At  your  last  convention  I  must  say  you  made  an  excellent 
choice  in  your  selection  of  a  secretary  in  electing  past-prcsiden 
Wickens  to  the  office.  In  connection  with  the  iluties  of  this  ortice 
a  great  amount  of  work  is  entailed,  and  Bro.  Wickens  has 
succeeded  in  keeping  in  touch  with  every  officer  of  the  executive, 
as  well  as  each  subordinate  association. 

The  lesson  papers  which  were  in  circulation  last  winter  had  the 
effect  of  bringing  every  member  to  think,  and  although  some  are 


old  and  scholarly  men,  there  is  yet  something  to  learn  and  to 
teach.  This  feature  in  connection  with  our  Association  should 
be  continued  every  winter,  and  even  should  some  of  the  papers 
and  lessons  ba  repeated,  there  are  always  young  men  coming 
into  the  Association  to  whom  such  lessons  would  be  a  material 
help,  as  w-ell  as  having  the  effect  of  perfecting  ourselves  in  the 
different  subjects  taken  up. 

Yours  fraternally, 

RoBT.  C.  Pettigrew, 

President  C.A.S.E. 

On  motion  of  Mr.  Terry,  seconded  by  Mr.  Huggett, 
the  president's  address  was  received  and  referred  to  the 
committee  on  Good  of  the  Order. 

The  committee  on  Credentials  presented  their  report 
and  were  discharged.  The  minutes  of  the  last  meeting 
were  read  by  the  secretary  and  adopted. 

secretary's  report. 

Mr.  Wickens,  Secretary,  submitted  his  report,  which 
showed  a  membership  of  239.  It  stated  that  a  new- 
association  had  been  formed  at  \  ancouver,  B.  C,  and 
there  was  a  good  prospect  of  one  at  Sarnia.  Ten  asso- 
ciations had  lapsed.  Monthly  papers,  as  ordered  by 
the  convention,  were  issued  for  five  months,  and  had 
been  of  much  benefit  to  the  members.  The  legislative 
business  for  the  year  was  strongly  pushed  by  the  joint 
committee  of  the  Canadian  and  Ontario  associations, 
and  hopes  are  entertained  of  securing  the  desired  Isgis- 
latioii  at  the  next  session  ot  the  House.  It  was  recom- 
mended to  the  convention  that  the  actions  of  the 
Legislative  Committee  of  the  Brotherhood  of  Locomo- 
tive Engineers,  in  reference  to  the  legislation  asked  for 
by  the  C..\  S.E.,  be  referred  to  a  special  committee, 
witli  instructions  to  eiideavor  to  remove  the  opposition 
now  being  put  forth  by  that  body.  The  membership  of 
the  Association  was  shown  to  be  as  follows  :  Toronto 
No.  I,  124  ;  HaiTiilton  No.  2,  31  ;  Brantft^rd  No.  4,  5  ; 
Dresden  No.  8,  7  ;  Berlin  No.  9.  13  ;  Brockville  No. 
15,  12  ;  Waterloo  No.  17.  11  ;  Toronto  No.  18.  38; 
Vancouver  No.  19.  16;  Calgary  No.  i,  9  members — 
making  a  total  of  266  members,  a  net  gain  (after  de- 
ducting Montreal  No.  i)  of  27  members  for  the  year. 

The  secretary's  report  w-as  referred  to  the  committee 
on  Good  v^f  the  Order.  The  report  of  the  Treasurer, 
Mr.  .Moseley,  show  ed  a  cash  balance  on  hand  of  $202. 18. 
Referred  to  the  .Auditing  and  Finince  Committee. 

Mr.  Terry  gave  notice  of  motion  that  section  i,  ar- 
ticle 12,  of  the  constitution,  be  amended  by  striking 
out  the  work  "annual,"  and  substituting  "biennial," 
therefor.  He  also  moved,  seconded  by  Mr.  .Ames, 
that  the  present  convention  be  concluded  in  two  days. 
Carried. 

Mr.  Dixson  gave  notice  of  motion  that  in  future  the 
annual  date  of  ineeting  be  left  in  the  hands  of  the  ex- 
ecutive committee,  .•\ugust,  of  course,  being'the  month 
for  such  conventions.  Referred  to  the  Good  of  the 
Order  Committee. 

.\djournment  was  then  made  until  2.30  p.m.  in  the 
afternoon,  when  business  was  resumed.  The  reports 
of  the  committees  on  Mileage,  .\uditing  and  Finance 
were  pres-^nted  and  adopted.  The  report  of  the  com- 
mittee on  Good  ot  the  Order  was  read  by  Mr.  Dixson, 
as  follows  : 

REPORT  OF  COMMtTTEK  ON  tHXip  OF   THE  ORDER. 

Clause  I. — Resolved,  That  the  president's  address  was  of  a 
hopeful  and  congratulatoyr  character,  shewing  alsca  careful  con- 
sideration of  the  manifold  questions  afRecting  tlie  .Xssvx'iation's 
interests. 

Clause  2.  —  Resolved,  That  the  executive  secretary's  report 
was  complete  in  the  details  necessary  for  our  devclopmoni  a*  an 
Association. 

Clause  3. — Resolved,  That  C.A,S.E.  membership,  while  not 
showing  a  great  increase,  had  been  held  together  firmU  .  larpHv 
by  the  uidividvial  efforts  of  the  executive  secretary  .  We  wish  to 
impress  upon  the  members  as  a  society  that  there  are  numbers  of 
men  in  our  profession  who  are  eligible  candidates  fcr  o»ir  sx'telv, 
who  might  be  reached  tiy  making  a  united  effort  to  secure  them 
as  members.  We  recommend  further,  that  deputations  be  ap- 
pointed from  time  to  time  to  address  mass  meetings  of  engineers 
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called  for  that  end  by  the  executive,  who  should  be  instructed  to 
provide  delegates  and  funds  for  such  purposes. 

Clause  4.  —  Resolved,  That  the  Association,  during  its  efforts  to 
secure  legislation  at  the  last  session  of  the  House,  was  materially 
hindered  by  the  opposition  of  a  sister  society,  which  issued  a 
writtten  protest  unfavorable  to  our  interests,  and  while  we  do  not 
propose  to  deal  with  them  in  the  spirit  of  retaliation,  we  are  of  the 
opinion  that  they  must  be  laboring  under  an  erroneous  opinion  to 
attempt  to  prevent  us  from  obtaining  legislation  which  would  be 
of  universal  advantage.  VVe  desire  to  endorse  our  executive 
secretary's  suggestion  that  a  special  committee  be  appointed  to 
correspond  with  this  sister  organization  with  a  view  to  enlighten- 
ing them,  and  ultimately  having  this  opposition  removed,  and  their 
support  obtained. 

Clause  5. — Resolved,  That  the  executive  be  instructed  to  issue 


Mr.  G.  C.  Mooring,  President. 


a  strongly  worded  circular  prior  to  each  half-yearly  return  made 
by  secretaries  of  primary  branches  urging  the  necessity  of  mak- 
ing such  returns  punctually. 

Clause  6. — Resolved,  That  the  issue  of  the  lesson  papers  be 
continued,  as  apart  from  their  educational  value  they  keep  the 
members  in  touch  with  each  other,  and  such  cohesive  value 
should  not  be  overlooked.  It  is  also  recommended  that  the 
papers  be  mailed  to  secretaries  of  the  primary  branches  for  distri- 
bution. 

Clause  7. — Resolved,  That  the  month  of  August  will  in  future 
be  the  month  in  which  the  annual  convention  is  held,  and  we 
are  of  the  opinion  that  the  fixing  of  the  day  or  days  of  the 
month  to  hold  same  shall  be  left  to  the  decision  of  the  ex- 
ecutive. 

Clause  8. — Resolved,  That  the  changing  of  the  convention 
from  an  annual  to  a  bi-annual  session  would  be  detrimental  to  the 
growth  of  our  society.  The  reasons  are  respectfully  suumitted  : 
First,  that  the  organization  will  be  in  the  course  of  time  very 
wide  in  its  influence.  Second,  that  the  yearly  interchange  of 
ideas  is  a  great  help.  Third,  that  the  bi-annual  meeting  would 
mean  a  lack  of  interest  that  would  imperil  the  life  of  the  associa- 
tion. 

Clause  9.  —  Resolved,  That  the  papers  be  issued  to  manufacturers 
and  owners  of  steam  plants,  such  papers  to  deal  with  questions, 
for  example,  as  "Economy  in  Fuel,  "  "General  Saving  Effected  by 
the  Supervision  of  a  Competent  Engineer,"  etc.  We  recommend 
that  such  papers  be  gotten  up  plainly  and  simply,  and  in  such  a 
general  manner  that  they  will  impress  not  only  the  engineer,  but 
the  employer  through  whose  hands  they  pass.  We  also  recom- 
mend a  grant  of  $50  to  be  used  in  this  way. 

Clause  10. —  Resolved,  That  a  continued  effort  be  made,  both 
by  the  Association  and  its  individual  members,  to  secure  such 
legislation  as  would  be  in  the  best  interests  of  not  only  the 
Association,  but  the  public  at  large. 

The  above  report  was  taken  up  clause  by  clause. 
Clauses  i  and  2  were  adopted  without  discussion. 
Clause  3  resulted  in  considerable  discussion,  some  of 
the  members  questioning  the  wisdom  of  the  recommend- 
ation to  send  delegates  to  assist  in  organizing  branch 
associations,  inasmuch  as  a  large  expense  might  be 
incurred,  but  it  was  finally  adopted  upon  the  under- 
standing that  the  member  living  nearest  to  the  town  or 
city  should  be  sent.  Clauses  4  and  5  were  adopted  as 
presented.  Clause  6  brought  up  the  question  whether 
instruction  papers  should  be  mailed  to  the  secretaries  of 
the  subordinate  associations,  or  whether  they  should  be 
mailed  to  each  member  direct.  Mr.  Wickens  said  that 
in  order  to  place  the  papers  in  the  hands  of  the  mem- 
bers, it  seemed  necessary  to  send  them  direct.  Mr. 
Huggett  said  that  outside  members  complained  of  not 
getting  their  papers.  Consideration  of  this  clause  was 
deferred  until  the  following  morning,  and  at  4  p.m.  the 


delegates  became  the  guests  of  the  City  Council  Recep- 
tion Committee  and  enjoyed  a  drive  around  the  city, 
also  visiting  the  refrigerating  plant  ot  the  O'Keefe 
Brewing  Company. 

In  the  evening,  a  public  meeting  was  held  in  the  hall 
of  Toronto  No.  18,  at  which  there  was  a  large  attend- 
ance. An  address  of  welcome  was  delivered  by  Mr.  T. 
Graham,  president  of  Toronto  No.  18.  A  paper  on 
"  Boiler  Construction"  was  read  by  Mr.  P.  Trowern, 
engineer  at  the  Toronto  asylum.  Considerable  discus- 
sion followed,  Mr.  E.  J.  Philip  taking  exception  in  a 
friendly  manner  to  some  of  the  arguments  advanced  by 
Mr.  Trowern.  Mr.  Wickens  also  spoke.  A  vote  of 
thanks  was  tendered  to  Mr.  Trowern  for  his  paper. 

An  interesting  paper  on  "  Chimney  Construction  " 
was  presented  by  Mr.  E.  J.  Philip,  chief  engineer  for 
the  T.  Eaton  Cnmpany.  Mr.  Philip  has  just  completed 
the  construction  for  this  company,  of  a  chimney  186 
feet  in  height,  with  7-inch  flues,  and  having  a  total 
weight  of  1,400  tons.  It  is  16  feet  diameter  at  bottom, 
and  9  feet  3  inches  at  top.  The  base  is  six  feet  of  con- 
crete.    The  paper  will  be  published  next  month. 

SECOND  DAY. 
Upon  resuming  business,  the  discussion  on  clause  6 
of  the  report  of  Committee  on  Good  of  the  Order  was 
continued.  Mr.  Dixson  was  in  favor  of  assessing  a 
general  tax  on  the  members  for  the  sending  out  of  in- 
struction papers.  It  was  finally  decided  to  continue  the 
sending  of  papers  to  the  subordinate  lodges  as  hereto- 
fore. Clause  7  was  adopted  without  amendment. 
Clause  8  aroused  a  lively  discussion  on  the  question 
of  annual  or  biennial  cotiventions.  A  motion  by  Mr. 
Terry,  seconded  by  Mr.  Webb,  that  the  clause  be  strcuk 
out,  was  lost.  Mr.  Terry  spoke  very  strongly  in  favor 
of  a  convention  every  two  years,  contending  that  the 
money  thus  saved  could  be  expended  to  better  advan- 
tage for  educational  purposes.  Mr.  Moseley  snggested 
doing  away  with  the  the  annual  banquet,  which  would 
reduce  the  expenses  and  encourage  small  associations 
to  hold  the  annual  convention  in   their  towns.  The 


(Mr.  Chas.  Mosklkv,  Vice-President. 


clause  in  favor  of  annual  conventions  was  finally  carried 
by  a  good  majority.  Clause  9  recommended  the  send- 
ing of  engineering  papers  to  steam  users.  Mr.  Moseley 
moved,  seconded  by  Mr.  Terry,  that  the  clause  be 
struck  out.  I.ost.  Mr.  Mooring  moved  an  amend- 
ment that  the  sum  of  $50  be  voted  for  the  purpose,  to 
be  used  in  conjunction  with  a  grant  from  the  Ontario 
Association.  Carried.  Clause  10  was  adopted,  and  on 
motion  of  Mr.  Dixson,  seconded  by  Mr.  Ames,  the 
report  of  the  committee,  as  amended,  was  adopted. 

On  motion  of  Mr.  Moseley,  Messrs.  Dixson,  Wick- 
ens, Huggett,  Webb,  Mooring,  Dawson,  and  the 
mover  were  appointed  a  committee  on  legislation.  The 
convention  then  adjourned  to  visit  the  plants  of  the 
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Toronto  Street  Railway  Company  and  the  Toronto 
Electric  Light  Company. 

A  committee  was  appointed  to  interview  the  Cana- 
dian Manufacturers'  Association,  to  explain  that  the 
C.A.S.E.  is  an  educational  body,  and  that  the  legisla- 
tion which  is  asked  for  is  for  the  purpose  of  inducing  users 
of  steam  power  to  employ  properly  qualified  engineers. 

At  3  p.m.  the  election  of  officers  was  proceeded  with, 
the  result  being  as  follows  :  President,  G.  C.  Mooring, 
Toronto  ;  vice-president,  Chas.  Moseley,  Toronto  ; 
Secretary,  A.  M.  Wickens,  Toronto  ;  treasurer,  Wm, 
Oelschlager,  Berlin  ;  conductor,  Geo.  Dawson,  Hamil- 
ton ;  doorkeeper,  John  M.  Dixson,  Toronto.  Votes 
ot  thanks  were  tendered  to  the  scrutineers,  Messrs. 
Trowern,  Chapman,  and  Amber,  and  the  installation  of 
officers  was  then  proceeded  with. 

It  was  decided  to  hold  the  next  convention  in  the 
city  of  Brantford. 

The  usual  grant  was  made  to  the  secretary. 

The  retiring  president,  Mr.  Pettigrew,  was  made 
the  recipient  of  a  past  master's  jewel.  Votes  of  thanks 
were  then  tendered  to  the  city  council,  the  retiring  offi- 
cers, and  the  mechanical  press. 

On  motion  of  Mr.  Pettigrew,  the  secretary  was  in- 
structed to  send  a  letter  of  greeting  to  the  Canadian 
Electrical  Association  in  session  at  Kingston. 

THE  BANQUET. 

The  annual  banquet  was  held  at  Webb's  parlors  on 
the  evening  of  the  29th  ultimo,  Mr.  Huggett,  president 
Toronto  No.  i,  officiating  as  chairman.  After  welcom- 
ing the  guests,  the  secretary  read  letters  of  regret  trom 
Mr.  Carscallen,  M.P.P.,  Hamilton  ;  J.  F.  Ellis,  presi- 
dent Canadian  Manufacturers'  Association  ;  J.  R. 
Barber,  M.  P.,  Georgetown;  F.  R.  Latchford,  M.P.P.; 
the  Mayor,  Aid.  Loudon,  and  others.  After  the  edibles 
had  been  disposed  of,  the  toast  list  received  attention. 
"  The  Queen  "  was  duly  honored.  With  the  toast 
"Ontario,  the  Garden  of  Canada"  was  coupled  the 
name  of  Thomas  Crawford,  M.P.P.  He  said  he  recog- 
nized the  C.A.S.E.  as  a  good  society,  and  had  had  the 


pleasure  at  one  time  to  introduce  a  bill  for  the  engineers, 
which,  however,  did  not  pass  the  House.  Last  year 
Mr.  Carscallen  had  introduced  a  similar  bill,  and  he 
thought  results  should  be  attained  withm  a  year  ur  two. 
The  legislation  asked  for  was  important.  From  the 
number  ot  lives  depending  on  the  competency  of  the 
engineer,  it  became  imperative  that  legislation  should 
provide  that  he  should  be  qualified  for  the  position  in 
which  he  was  placed.  To  the  toast  "Toronto,  the 
Queen  City,"  Aid.  Urquhart  and  Graham  responded. 
Both  recognized  the  usefulness  of  the  C.  A. 
S.  E.,  and  were  in  sympathy  with  their  movement  to- 
wards securing  legislation.  Messrs.  Mooring  and 
Moseley  responded  to  "  The  Executive  Council."  The 
latter  dwelt  on  the  necessity  of  educating  steam  users  to 
employ  only  competent  engineers.  In  Toronto,  he  said, 
thirty-eight  boilers  were  under  the  sidewalk,  and  it  was 
absolutely  necessary  that  they  should  be  in  charge  of 
competent  men.  He  knew  of  old  boilers  that  had  been 
taken  out  of  second-hand  shops  and  bricked  up,  but 
were  totally  unsafe.  Mr.  E.J.  Philip  was  also  asked  to 
respond.  He  said  that  many  thought  that  the  object  of 
the  proposed  legislation  was  to  make  the  Association  a 
closed  corporation  to  advance  wages,  but  this  was  en- 
tirely wrong.  The  public  would  be  the  principal  gainers, 
and  steam  users  would  be  benefitted  by  having  their 
plants  operated  more  economicall\ .  To  the  toast  "Our 
Guests "  Messrs.  Steeper,  Oelschlager  and  Pettigrew 
respoded.  The  latter  pointed  out  that  the  .Association 
was  not  an  enemy  to  the  manufacturer.  He  hoped  that 
other  corporations  would  soon  follow  the  example  of 
Hamilton  city  council  and  employ  only  engineers  hold- 
ing certificates.  "  Our  Rights  and  Wrongs brought 
responses  from  Messrs.  Wickens,  Dixon  and  Main. 
Mr.  Dtxon  made  a  most  eloquent  and  hnmorous  speech, 
which  was  heartily  applauded.  Toronto  No.  i  was  then 
toasted,  and  proceedings  ended  by  singing  "  God  Save 
the  Queen."  During  the  evening  Blea's  orchestra  ren- 
dered a  first-class  programme  of  selections,  and  there 
were  songs  by  Messrs.  W.  J.  Lawrence,  D.  C.  Mc- 
Gregor, H.  B.  Short  and  E"  Piggott. 


METERS 

.  .  .  MANUFACTURED  BY  THE  .  .  . 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  integrating  Wattmeter^  manufactured  by  the  Siemens  S.  Halshe 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision 

The  great  facilities  of  this  Company  have  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  never  until  to-day  accomplished. 

CANADIAN  AncMxc 

MUNDERLOH  &  00.  -  MONTREAL 

Write  for  Catalogue  and  Discounts. 
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SPARKS. 

Mr.  Hartley  Gisborne,  E.E.,  has  resigned  his  position  with  the 
Crow's  Xest  Pass  Coal  Company,  to  accept  a  more  lucrative 
appointment  on  \'ancouver  Island. 

Mr.  A.  Harrington,  ot  Shallow  Lake,  recently  passed  the  ex- 
amination of  the  Ontario  Association  of  Engineers,  and  is  now 
taking  a  course  with  the  International  Correspondence  Schools, 
ofScranlon,  Pa. 

I^The  Vernon  &  Nelson  Telephone  Company  has  just  secured  a 
contract  from  the  Miner-Graves  Smelter  people  for  the  construc- 
tion of  a  30-mile  metallic  circuit  private  telephone  system  between 
Greenwood  and  Grand  Forks,  B.C. 

Mr.  \V.  T.  Steward,  E.  E.,  of  Toronto,  has  just  finished,  on 
behalf  of  the  town  of  Oshawa,  in  arranging  an  amicable  settle- 


ment with  the  present  electric  lighting  company  of  that  place, 
for  a  renewal  of  the  contract  for  lighting  for  a  term  of  five  years. 

\V.  Moore  &  Sons,  of  Meaford,  have  just  installed  a  Thomson 
light  alternator,  in  addition  to  the  500  light  alternator  and  35 
light  arc  machine  which  have  been  in  operation  up  to  the  present 
time.  They  expect  to  still  further  increase  their  plant  in  the 
near  future  by  the  addition  of  a  large  power  plant,  in  order  to 
meet  the  wants  of  the  increased  demand  m  their  town. 

The  prices  of  scholarship  in  the  International  Correspondence 
Schools,  Scranton,  Pa.,  will  be  increased  on  October  first.  Be- 
fore that  date  new  students  will  have  the  benefit  of  the  lower 
prices,  in  force  at  the  time  of  enrolling.  Even  at  the  new  prices, 
the  scholarships  are  remarkably  low,  and  the  terms  of  pav  ment 
are  liberal.  Payment  may  be  made  in  either  S2,  S3  or  S5  install- 
ments, or  a  discount  will  be  given  to  students  paying  in  advance. 


BABCOCK  &  WILCOX 

WATER  TUBE  STEAM  BOILERS 

First  Invented  in  1856 


HAVE  A  RECORD  OF 


UNPRECEDENTED  SUCCESS 

Over 

3,000,000  Horse  Power 
now  in  use,  with 
Sales  Averaging 
30,000  Horse  Power 


per  month. 


Large  Book,  "  STE.AM,  "  sent  free  upon  application 


Babcock  &  Wilcox  Limited 


Mannfacturers  and  Selling  Agents 
or  a  Full  Line 


LONDON  and  GLASGOW 


AUTOMATIC  STOKERS,  HEATERS,  SEPARATORS,  LIVE  STEAM  PURIFIERS,  and  Other  BOILER  ACCESSORIES 

Head  Office  for  Canada :  202  St.  James  Street,  MONTREAL 


Power  Factor — 
Complete  Circuit  Series 
imps  with  Regulator — .90. 

Manhattan  Regulating  Reactance  Coil. 

Regulator  loss  constant  at  all  loads,  joo  watts. 
Regulators  to  provide  for  any  percentage  of  circuit,  from 
10  to  100  per  cent. 

Manhattan  Series  A.  C.  Enclosed  Lamps. 

At  6.6  amp.,  72-volts,  430  watts.    Total  loss  in  lamp,  5  watts. 
Power  Factor  .91.    Efficiency  .oq. 
Terminal  and  Arc  Voltage  the  same.    Concentric  mechanism,  but  one  magnet  useil 

MANHATTAN  GENERAL  CONSTRUcflON  Co7fo^        CAN.  .o.SfeBM. 
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SPARKS. 

Mr.  W.  H.  Birchard  has  made  an  offer  to  the  Royal  Electric 
Company  to  purchase  the  electric  light  plant  at  Aurora,  Ont. 

The  town  council  of  Thessalon,  Ont.,  have  adopted  a  motion 
to  consider  the  advisability  of  installing  a  civic  electric  light 
plant. 

The  city  of  Halifax,  N.S.,  is  looking  into  the  question  of  street 
lighting.  The  Halifax  Electric  Tramway  Company  have  agreed 
to  make  a  new  contract  to  supply  236  arc  lamps  at  $65  per  lamp 
per  annum,  and  a  number  of  50  c.p.  Bernstein  lamps  for  lighting 
the  city  building  at  $21  per  lamp  per  annum. 

The  arbitration  to  fix  the  value  of  the  electric  light  plant  of  the 
Pembroke  Electric  Light  Company,  which  the  town  of  Pembroke 
desires  to  purchase,  is  in  progress  as  we  go  to  press.  The 
arbitrators  are  Judge  Mosgrove,  of  Ottawa,  for  the  town,  Judge 
Valin,  of  North  Bay,  for  the  company,  and  these  two  have  agreed 
upon  Judge  Senkler,  of  Perth,  as  the  third  arbitrator.  The 
Pembroke  Electric  Light  Company  have  engaged  as  experts  Mr. 
David  Starr,  E.E.,  of  Montreal,  and  Mr.  J.J.  Ashworlh,  manager 
of  the  General  Engineering  Company,  of  Toronto,  while  the 
interests  of  the  town  are  in  the  hands  of  Mr.  Roderick  J.  Parke, 
E.E.,  of  Toronto,  and  Robt.  A.  Ross,  E.E.,  of  Montreal. 

Ambitious  mechanics  who  desire  to  obtain  better  positions 
and  higher  wages  should  investigate  the  many  advantages 
afforded  by  the  correspondence  method  of  instruction  in  the 
theory  of  the  trades  and  engineering  professions.  Without  leav- 
ing home,  or  losing  time  from  work,  the  student  pursues  a 
thorough  course  of  study  under  the  direction  of  able  instructors. 


who  are  always  ready  and  willing  to  assist  him.  Instruction 
papers,  prepared  especially  for  teaching  by  mail,  are  furnished 
free.  These  papers,  written  in  clear  and  concise  language,  as 
free  as  possible  from  technicalities,  are  much  superior  to  ordinary' 
text-books  on  the  subjects  of  which  they  treat.  In  addition, 
special  information  regarding  any  difficulties  in  their  studies  is 
furnished  students  without  extra  charge.  It  should  b-e  the  ambi- 
tion of  every  man  to  advance  in  his  trade  or  profession.  A 
mechanic  with  practical  experience  supplemented  by  theoretical 
education  can  command  a  better  position  than  a  man  without 
such  an  education.  The  result  of  long  experience  in  teaching  by 
mail  shows  that  no  other  method  so  fully  meets  the  requirements 
of  men  who  have  but  little  time  for  study. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufaaure  of  electrica 
apparatus  is  carried  out  under  the  piece  work  system,  ibey  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  s^-stem,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  abo\-e  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  Tbcv  keep  armatures  cf  newty  all 
makes  of  d>'namos  in  stock,  which  ihey  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  ICaiD  3149. 


SADLER  6c  HA  WORTH 

Manufacturers  of 

OAK-TANNED  LEATHER  BELTING 


MONTREAL  and  TORONTO 


Orders  addressed  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  that  order  is  received. 


BELTS  MADE  SPECIALLY  FOR  ELECTRIC  POWER  USE. 


The  Smoke  Nnisance  and  Big  Fuel  Bills 

CAN  BE  GOT  RID  OF  BY  USING 

1  eniii  Mil  II!  Kn 


H  li  Most  iierfect  Kne!  tconomiyer  and  Smoke 
oiisumer  in  the  World.  Endorsed  by  ihe 
best  master  mechanic^.  eng-ineers  and  coal 
users  in  the  country.  Every  machine  put  on  with 
a  guarantee  to  consume  95 of  smoke  and  a 
saving  of  from  10  to  20%  in  fuel.  Can  be  used  on 
any  furnace.  Patent  rights  for  sale  for  Nova 
Scotia,  Newfoundland,  and  a  number  of  the 
States  of  the  Union. 

For  fdither  j\articulars  appl\  10 


THE  JUBILEE  GRATE  BAR  CO.,  TORONTO.  ONT. 

FOOT   OF  WEST  MARKET  STREET 

WATCH  THIS   SPACE   NEXT  IVtONTH 
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SPARKS. 

It  has  been  rumored  that  the  Ottawa 
Electric  Railway  Company  contemplate 
extending  their  line  from  RocklifFe  Range 
to  Besserer  Grove. 

At  a  recent  meeting  of  the  city  council 
of  Picton,  Ont.,  the  question  of  installing  a 
municipal  electric  light  plant  was  given 
some  consideration. 

The  Selkirk  Electric  Railway  Company 
have  met  with  considerable  success  in 
securing  franchise  privileges  from  the  var- 
ious municipalities  along  the  route  of  their 
proposed  road  from  Winnipeg  to  Selkirk. 
The  overhead  trolley  system  is  to  be 
adopted. 

The  Electrical  News  acknowledges 
receipt  of  an  invitation  to  be  present  at  the 
twenty-second  annual  Rhode  Island  Clam 
Dinner  tendered  to  the  electrical  fraternity 
by  Mr.  Eugene  F.  Phillips,  manager  of  the 
American  Electrical  Works,  of  Providence, 
R.  I.  The  event  takes  place  on  the  13th 
inst. 

The  corporation  of  East  Toronto  is 
making  satisfactory  progress  with  the  in- 
stallation of  its  municipal  electric  light 
plant.  The  contract  for  electrical  appar- 
atus has  been  awarded  to  the  Canadian 
General  Electric  Company,  and  tenders 
invited  for  the  erection  of  power  house. 
Mr.  H.  F.  Stricland  is  consulting  engineer. 

Among  the  exhibitors  in  the  machinery 
hall  at  the  Toronto  Exhibition  was  the 
Steam  Specialty  Company,  of  43  Welling- 


ton street  east,  Toronto.  This  company 
are  sole  agents  in  Canada  for  the  Bundy 
steam  specialties,  including  traps,  separ- 
ators, feed  water  heaters,  etc.  The  Bundy 
return  steam  trap  attracted  considerable 
attention.  By  its  use  the  condensed  water 
from  all  apparatus  using  live  or  exhaust 
steam  is  returned  to  the  boiler,  thus  affect- 
ing a  saving  in  fuel.  The  Steam  Special- 
ty Company  aie  also  agents  for  the 
Manzel  automatic  oil  pump.  They  are  now 
represented  on  the  road  by  Mr.  J.  W.  Marr, 
late  chief  engineer  for  the  Metropolitan 
Railway  Company. 


FOR  SALE— A  Five-Hundred  Alternating  Westing- 
house  Dynamo  ;  one  thousand  volts.    G.  Fensom, 
Chesley,  Ont. 


WANTED 


Two  good  Switchboard  Attendants.  Must  understand 
Two  and  Three  Pba«;e  High  Voltage  System.  State 
your  experience  in  this  line  and  give  references.  Ad- 
dress reply  to 

O.  A.  H., 

160  McCord  Street,  Montreal. 


FOR  SALE 

One  Canadian  General  30  Kilowatt  Alter- 
nator.   Latest  type — Instruments^Complete, 

W.  MOORE  &  SONS, 

Meaford,  Ont. 


Crocker  Improved  Turbine 

In  Horizontal  Setting,  with  Quarter  Turn  Elbow. 


Where  the  nature  of 
the  location  will  per- 
mit its  use  this  type 
has  many  advantages. 
It  is  very  suitable  for 
direct  connection  to 
dynamos,  and  many 
are  in  operation  in 
this  class  of  service. 


Notice  how  complete  and  compact  this  arrangement  is,  and  how  easily  it 
may  be  installed.  Can  you  use  anything  of  this  kind  ?  Your  inquiries  will 
receive  prompt  attention. 

Water  Powers  examined  and  Reports  made. 
Estimates  submitted  for  Complete  Equipments. 


The  JENCKES  MACHINE  CO., 

Lansdowne  St.,  Sherbrooke,  Que. 


The  New  System 

OF  EDUCATION 

Electrical 
Engineering 

Mechanical,  steam.  Civil 
and  Mining  Engineering ; 
Architecture;  Drawing; 
Surveying;  Chemistry: 
Shorthand  ;  Book-keeping 
and  English  Branches 
TAUCHT  BY  MAIL. 
Over  50  Courses. 
We  have  helped  thoQsands  to  better  positions 
and  salaries.   Send  for  free  circulars,  stating 
the  Bobject  in  which  you  are  interested. 
THE  INTEKNITIOHIL  CORRESPONDEKCG  SCHOOLS, 
Box  1004,  Scranton,  Pa. 


Please  mention  this    paper    when  corre- 
sponding with  advertisers. 
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FFATURES  worih 

Hiqh  Spetd,  Close  Hecjulation, 
Great  C  ipacity.  High  Efficien- 
cy,   Perfect    Cylindet  Gate, 
Steady  Motion. 
RECENT  PLANTS  INSTALLED: 
I.achinc  Rapids     Hydi  aiilic  &  Land 
Co.,   Montreal,  Que.,   12,000  h.p.; 
Chainbly  Manufacturinj<-  Co.,  Mon- 
treal,    Que.,    20,000    h.p.;  West 
Kootenay  ^'ower  &  Light  Co.,  Ross- 
land,    B.C.,   3,000  h.p.;  Dolgeville 
Electric  Light  &  Po%vor  Co.,  l)olgo- 
ville,  N.Y.';  Honk  Falls  Power  Co., 
Hllenvillc,     N.\'.;     Hudson  Iviver 
Power  Tr.'insmission  Co. .Mcchan- 
ic^ville,    N.  Y.;    Quebec  Railway, 
Light  &  Power  Co.,  Quebec,  4,000 
h.p.;     The   Ottawa    Electric  Co., 
Ottawa,  Ont.,  2,000  h.p. 

CORRESrONDlCNCK  SOLICITICn 

THE  I 

Stilwell-Bierce  & 
Smith-Yaile  Co. 

78  Lehman  Street, 
DAYTON,  OHIO,  U.S.A. 
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SPARKS. 

The  corporation  of  St.  Louis,  Que.,  is  being  sued  by  the 
Citizens'  Light  &  Power  Company,  of  Montreal,  for  $3,325  for 
electric  light  supplies. 

The  Calgary  Water  Power  Company,  of  Calgary,  N.W.T. , 
have  offered  to  supply  the  city  with  35  1,200  c.p.- arc  lights  for 
street  lighting  at  $65  each    per  annum,  on  a  five  year  contract. 


They  also  agree  to  erect  new  poles,  and  to  install  ne*-  enclosed 
arc  lamps. 

The  village  council  of  Huntingdon,  Que.,  have  accepted  the 
tender  of  Boyd  &  Company  to  operate  electric  light  and  water- 
works systems.  The  company  agree  to  install  a  dynamo  ot  a 
capacity  of  1,000  16  c.p.  lamps,  and  to  have  the  works  in  opera- 
tion by  January-,  1901. 


IMPERIAL  PORCELAIN 
HIGH  POTENTIAL 
INSULATORS  .  . 


m     u    i    M  IMPERIAL 

Manufactured  by  Imperial  Porcelain  Works. 


PORCELAIN 


These  Insulators  have  been  adopted  exclusively  by  such  important  Canadian 

Transmission  of  Power  Lines  as :  West  Kootenay  Power  &  Light  Co..  Bonning- 
ton  Falls  to  Rossland  ;  Cataract  Power  Co.,  of  Hamilton.  De  ew  Falls  to 
Hamilton  ;  Chambly  Manufacturing  Co.,  Chamblvto  Montreal :  Light.  Heat 
&  Power  Co.,  of  Lindsay.  Fenelon  Falls  to  Lindsay  :  Town  of  Orillia,  Ragged 
Rapids  to  Orillia,  and  many  others  in  Canada.  United  States,  Mexico  and 
Australia. 


Address  all 
Correspondence 

tO-a^^H 


General  Agent,  7  Arch  Street.  BOSTON.  U.S.A. 


M.inufaclurers  will  find  it  to  their  advantage  to  use  the  columns  of  The  Electrical  News  when  making  announcemenii 


F 


OR  large  or  small  Electrical  Pjants  where  even  speed  is  required 
there  is  no  better  power  than 


THe  WlieeloGk  or  ideal  steam  Enolties 

The  IDEAL  is  especially  suited  for  Direct  Connection. 
W rite  us  for  particulars. 


THE 


GOLDIE  &  MCCULLOCH  CO.,  um.t.o 


GALX,  ONT. 


WE  ALSO  MAKE  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PI  MPS,  WATER  WHEELS,  FLOI  R  MILL  MACHINKRY,  OAT- 
MEAL MILL  MACHINERY,  OATMEAL  STEAM  KILNS,  WOOD-WORKING  MACHINERY,  IRON  PI  LLEYS,  WOOD  RIM  SPLIT 
PULLEYS,  SHAFTING,  HANGERS,  GEARING,  FRICTIC">N  CLUTCH    PULLEYS,  ETC.,  SAFES,  YAULTS  AND  YAl  LT  POORS. 


Scientific  Amencan,  Oct.  14,  1899. 

The  Automobile  Magazine 
has  at  last  come  to  hand  and  is 
the  most  thoroughly  satisfactory 
periodical  which  we  have  seen 
in  any  lansfu.ig'e  on  the  subject. 
It  is  of  regular  magazine  size  and 
has  1 1  I  pages.  The  quality  of  the 
articles  is  very  high  and  the  il- 
lustrations are  of  the  best.  Every- 
one who  is  at  all  interested  in  the 
automobile  will  find  something  in 
the  new  magazine  which  will  in- 
terest him.  Even  the  social  side  is 
far  from  being  neglected,  as  there 
is  an  article  on  the  recent  floral 
parade  at  Newport  and  on  the 
Automobile  Club  of  France.  The 
Automobile  Index,  which  occupies 
some  nine  pages,  is  exactly  what 
has  been  needed.  On  the  whole 
the  magazine  is  a  most  satisfac- 
tory one. 


SUBSCRIBE  TO 


i 


31  State  Street, 

NEW  YORK. 

$3.00  ft  YEftR. 


N  Y.  Evening  Post.  Ocr  9  1899. 

The  new  iHiislrai«?d  Al  tomo- 
bile  Magazine  (New  York  :  I". 
S.  Industrial  Publishinif  Co.)  has 
a  very  attractive  apj'vearance,  and 
is  so  varied  in  conlen\v,  wi!ho\ii 
undue  padding,  that  one  wo.'.'.  ^ 
how  the  e\lilor  can  fill  his  p  >-  - 
hereafter.    Still,  the  1  - 
loi  shows  that  there  i> 
able  "  foreign  autornob      ,   .  — 
and  what  foreigners  can  do  m  the 
way  of  furnishing  *'  copy'  to  the 
printer,  .\iT»ericans  can.    The  so- 
ciety feature  of  the  new  vehicle  is 
brought  to  the  front  i»-ilh  news 
from  the  Newjxirt  festival — ^the 
driver,   bv  the  way.  not  always 
sitting  on  the  left.     There  are 
comi^etonl -seeming  Kv>k  rrv  r  "  ^ 
and  some  concessions  arc  m 
the  general  reader  in  comi»  . 
of  }>encil  and  vcr^^e.    The  maj;a- 
7'.ie  seems  free  from  bias. 
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JOHN  STARR,  SON  &  GO.,  Limited. 

HALIFAX,  N.  S. 

Agent  for  Ontario  and  Quebec  : 
JOHN  FORMAN,  -  MONTREAL 


Please  mention  the  Electrical  News 
when  corresponding  with  advertisers. 


ESTABLISHED  1849. 
Chari.es  F.  Clark,  Jared  Chittenden, 

President.  Treasurer 

BRADSTREETS' 

Capital  and  Surplus,  $1,500,000. 

Offices  Throughout  the  Civilised  World 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.A. 

THE  BRADSTREET  COMPANy  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
«rifying  and  promulgating  information,  no  effort  is 
spared ,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit-  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  at 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Toronto  Office  :  Cor.  Melinda  and  Jordan  Streets. 
Hamilton  Office  :  No.  39  Jarncs  Street  South. 
London  Office  :  No.  365  Richmond  Street. 
Winnipeg  Office  :  No.  398  Main  Street. 
Vancouver  Office:  Cor.  Hastings  and  Hamilton  Streets. 
Victoria  Office  :  Board  of  Trade  Building. 

Thos.  C.  Irving,  Gen.  Mgr.  Western  Canada, 
Toronto,  Ont 


A  V^eekly  Journal  of  advance  informa- 
tion and  public  works. 


Efts 


The  recognized  medium  for  advertise- 
ments for   '  Tenders.' 
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If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware  merehants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


An'  it  s  BELTS,  BELTS,  BELTS.— R.  Kii'i.inc. 

F.  E.  DIXON  &  CO. 


Leather 


Belting 


The  Strongest,  Heaviest,  and  Best  Belting  in  the  Dominion 

4£SS^  S.  E.  NORRIS  &  CO.       30  Wellington  Street  East,  TORONTO,  ONT. 

Send  for  Price  Lists  and  Discounts. 


LONDON     -  ENGLAND 

Established  1775. 


WESTON 


I  GO. 


114-120  WiUiam  Street,  NEWARK,  N.J.,  U.S.A. 

Berlin:  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane. 


W/eston  standard  portable 

Direct-Reading' 
VOLTMETERS,  MILLIVOLTMETERS,  ' 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  ST.ANDARD  the  world  over 
Weston  Portable  Galvano-       Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy. 


JUST  PUBLISHED 


THE 

Gf\NfyDlf\N 
HfVNDBOOK 

OF 

STEflAA 

f\ND 

&L&CTRICITY 

By 

William 
Thompson 


170  Pages 
Illustrated 


In  Strong  Cloth  Binding 

Send  for  Table  of  Contents 


THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO      -  CANADA 
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cLaren^tBate 

^^^^     >  TO  TWMSS 


MildE  MirrDph^"-' 

T^ebes'  TRANEVfT'e- 

ir.  TTr  W'cr't; 
QUEBEC  AGENTS  . 


.TELEPHONES  ► 

1 

Switcn-Boards  and  flnnunclators 


f 


FIRE  ALARM  APPARATUS  and  \  mont 

TELEGRAPH     INSTRUMENTS    (&)    T.le;b:.eN— : 


"  Nessphones,"  MontreaL 

419  St  James  St, 

Cor.  Cr-J;. 

R&fVL 


E.  J.  BROWN 

ELECTRICAL 

REPAIRING 

Transformers,  Motsirs  and  Dynamos 
a  Specialty. 

72  Colborne  St.   -  BRANTFORD 


ELECTRIC  REPAIR  &  CONTRACTINC  CO. 

Refill  these  and  all  other  systems. 
Write  for  prices  .... 


GEORGE  E.  MATTHEWS,  Manager. 
617-619  Lag-auehetiere  St.  -  MONTREAL. 


ELECTRICAL  SUPPLIES 


Induction  Alternators   (No  Moving  Wires)  Transformers 
Watt  Meters,  Lamp  and  Ampere  Hour  Meters 
Wiring  Supplies,  Etc.,  Etc. 

MUNDERLOH  &  CO. 


6X  St.  Sulpice  Str^eet 


IVTONXREAL 


Our  Oak  Leather  is  Tanned  and  Curried  in  the 
''good  old  way  and  made  into  Belting,  with  the 
"accumulative  experience  of  43  years.  EXTRA" 
"brand. 


THE  J.  C.  McLaren  belting  co. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


Please  mention  the  Canadian  Elkctrical  Xews  wlien  correspondint:  wiih  ad\ oi tl-.crs. 


The  ELECTRICAL  CONSTRUCTION  COMPANY  of  London.  Limited 

LONDON         -  CANADA 

"Perfection"  Type  Engine  Generator 

Manufactuied  in  .my  sue,  or  voltage  with  any  standariJ  engine. 

Direct  Connected  nVMAUnQ  'O'^ 'solated  Lighting  j.  Slow  Speed,  UninR^ 
and  Belted  .  .  •  UlllninUO  Plants  a  Specialty.        T     High  Efficiency  ITIUlUnO 

Switches,  S\vilchbl.1al■l.^^  and  Coninuilators  .\lways  in  Siovk. 

Spare  .Armatures  ;  Armatures  rewound — any  type. 

Repairs  to  Any  System  on  Short  Notice. 
Office  and  Factory:  90  Yoi'lc  Stireet,  London 

AGENCIES:    Winnipeg,  Vancouver,  Halifax, 

Toronto.  Montreal.  Kingston. 
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PRICE  lo  CENTS 
$i.oo  Per  Year. 


THE  UNITED  ELECTRIC  CO.,  Limited 


.SU"CCESSOR.S  TO 


W.  A.  Johnson  Electric  Co'y.  Toronto  Electric  Motor  Co.,  Limited.  Tliompson  Electric  Co. 

We  manufacture  a  complete  line  of  Electric  Light  and  Power  Apparatus.   We  are 

prepared  to  contract  for  complete  installation 
Head  Office  ■ 


134  King  St.  W., 


TORONTO,  ONT. 


S.K.C/'  TRANSFORmERS 


FOR 

LIGMT 

AND 

POWER 


FOR 


MIGM 
VOLTAGE 


AND 


LOU/ 
VOLTAGE 


135  K.W.  High  Potential  Oil-Insulatcd  Transformer. 


MONTREAL 
HALIFAX. 


TORONTO . 
VANCOUVER. 
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ROBERT  A.  ROSS,  E.  E. 

Member  Canadian  Society  C.E. 
Member  American  Institute  E.E.^ 
Formerly  Electrical  Engineer  of  Royal  Electric  Co.  and 
Canadian  General  Electric  Co, 

CONSULTING  ENGINEER 

Specifications,  Plans,  Advice  upon  St- am  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 


fi. 


CONSULTING 

ELECTRICAL 

ENGINEER 

Valuating-.    Testing.  Reconstructing. 

127  Kino  St.  E,.,  HflffllLTON,  ONT. 

RODERICK  J.  PARKE 

A.  M.  American  Institute  E.  E. 

CONSULTING  ENGINEER 

Design  and  Superintendence  of  : — Electric  Railroads, 
Steam  and  Hydraulic  Plants,  Long  Distance  Power 
Transmissions,  Municipal  Electric  Lighting  Systems, 
Welding  and  Electrolytic  Processes. 

E-.timates     Valuations  Tests 
Reports  for  Financial  Institutions 
409-410  Temple  Building,  TORONTO,  CANADA 
Long  Distance  Telephone  8047. 

W.  T.  Steward 

ELECTRICAL  ENGINEER 

Arbitrator,  Consulting  Electrical  Engineer. 
Complete  Specifications  and  Plans  for  Elec- 
tric Light,  Street  Railway  and  Power  In- 
stallations. .  .  Inspection,  etc.  Positively 
independent  of  any  Electric  Light  Marufac- 
turer. 

510  McKinnon  Building      -      TORONTO,  ONT. 

Telephone  8441. 

C.  JS.  SHEBBICK 

Manufacturer  of—         SHERBROOKE.  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patronize  Home  Industries. 
«1  All  I  ask  is  a  trial  1^ 


Ths  FIRSTBROOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BUOCKS 

AND  GKOSS-flKMS. 


WRITE  FOR  PARTICULARS. 


F.  N.  Phillips,  President. 


Geo.  H.  OiNEY  2nd.  Secret^j^-T  rea  u.'-r 


n  mi 


MONTR&f\U  Gf\NfVDf\ 


[  1  EMM  mm  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

ii!  F[[D[R  ID  mm  mi 

Americanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use, 


U.  S.  Factor}- :    American  Electric.\l  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  W.^xsoN,  .Agent.  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  DoNOHOE,  Agent,  241  Madison  Street. 

Manufacturers  will  find  it  to  their  advantage  to  use  the  columas  of  the 
Electrical  News  in  making  announcements. 


This  Boiler  is  built  with  sheet  steel  case  or  for  brick  casing  as  desired. 

It  is  internally  fired,  has  perfect  water  circulation,  is  a  quick  steamer  and  gives 
the  highest  economy. 

Two  settling  chambers  are  provided  for  catching  deposits  of  scale  and  everi- 
part  is  accessible  for  cleaning. 

ROBB  ENGINEERING  CO.,  uiMiif  d.  ,4.MHERST.  N.  S. 


RUBBER  IKSULATED  WIRES  AND  GABLES 


OF  EVERY  DESCRIPTION  FOR 


Telephone,  Telegraph,  and  Electric  Lighting  Purposes. 


_ 

WIRE  AND  CABLE  COMPANY 

I  _____ 


MONTREAL 
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Buy  the  Turbine 


I.  That  gives  the  greatest  power  per  diameter  and  has  the  smallest  percentage  of 
waste  effort. 

II.  Whose  tests  have  been  made  in  the  Holyoke  testing  flume,  with  a  record  ex- 
ceeding 80  par  cent,  at  less  than  full  gate,  the  largest  wheels  averaging  more 
than  80  per  cent,  from  half  to  full  gate. 

III.  That  will  give  you  the   largest    return  for  your  expenditure  ;    in  other  words, 
compare  the  horse  power  with  the  price. 

There  is  only  one  Wheel  which  fills  the  above  specifications.   It  is  the 

M'CORMICK  TURBINE 

Manufactured  by       .       .       .       S.  MORGAN  SMITH  CO.,  York,  Pa.,  U.S.A. 


I]  lAI  IS  11 


Shows  at  a  glance  the  total  output  of 
the  Station. 

A  Record  to  keep  on  file. 

A  cheque  on  the  Switchboard  Attendant. 

As  one  well-known   Manager   put   it  : 

"No  Station  Can  Afford  to  be  Without  One." 


FOR  PARTICULARS  ADDRESS- 


THE  MARTIN  AUTOMATIC  RECORDER  &  REGISTER  CO. 

CHS,  JAMES.  M.n.,.,  AGENTS  WANTED  12-14-16  MaPU  St..  HAMILTON,  CftN 


Now  Is  the  Time 

To  prepare  for  Lightii^^  during  the  comiiii^: 
Winter.  Please  examine  our  System  and  you  will 
be  convinced  of  its  value. 

Jtjt^^  SEND  FOR  CATALOGUE  .jijt-^^ 


Volta  Electric  Storage  Co. 


HAMILTON,  CANADA. 


Limited 


Plense  mention  the  Ei.kctricai,  Nkws  when  correv|Hindinjj  with  advertisers. 


Travelling  Cranes 

Eleclr.cur  II.iikI  i'ower. 

Brouun  and  High 

Speed  Engines 

Boilers 

Rogers  Patent  Shaking 
and  Dumping  Grates 
Gas  Engines 
Pumps  and  Pumping 

Machinery 
Impulse  Water  Wheels 

.  .  .  THE  .  .  . 


LIMITED 


SI.  E.  ■ 

Western  Office:  435  Ross  Ave,  Winnipc  . 
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SPARKS. 

The  Bellechasse  Telephone  Company  recentlystarted  operations 
in  Levis,  Que. 

The  New  Brunswick  Telephone  Company,  of  Fredericton, 
has  increased  its  capital  stock  to  $250,000. 

The  City  Council  of  Kingston,  Ont.,  is  making  arrangements 
to  take  over  the  electric  light  and  gas  plants. 

It  is  slated  that  the  contract  is  about  to  be  awarded  for  the 
construction  of  the  Canadian-Australian  Pacific  cable. 

It  is  expected  that  telegraphic  communication  with  Dawson 
City,  in  the  Yukon  district,  will  be  established  this  month. 

The  L'ominion  Government  has  just  taken  tenders  on  the  con- 
struction of  a  telegraph  line  from  Golden  to  Windermere,  B.  C. 

The  new  electric  light  plant  for  the  village  of  Hespeler,  Ont., 
is  expected  to  be  in  operation  early  in  November.  The  contract 
for  engine  and  boiler  was  let  to  the  Goldie  &  McCulloch  Company, 
of  Gait,  and  that  for  electrical  apparatus  tojhe  Canadian  General 
Electric  Company,  of  Toronto. 

The  Renfrew  Electric  Company,  of  which  Mr.  A.  A.  Wright  is 
president,  are  building  a  new  power  house  and  developing  all 
water  power  recently  secured  from  Mr.  Hough.  The  water 
wheel  will  be  of  the  horizontal  Crocker  type,  and  the  new  dynamo 
of  the  most  improved  design.  The  new  plant  is  expected  to  be 
in  operation  early  in  November. 

The  newly  incorporated  Western  Telephone  &  Telegraph  Com- 
pany, of  British  Columbia,  intends  to  build  lines  through  the  Nelson 
and  Slocan  districts  and  to  connect  the  boundary  country  with  the 
coast  and  Vancouver.  The  lines  of  the  company  will  be  operated 
in  connection  with  those  of  the  Columbia  Telephone  Company- 
Sweden,  of  all  the  countries  of  Europe,  is  perhaps  most  blessed 
with  natural  power.  From  the  mountain  streams  at  the  head  of 
every  fiord  a  quantity  of  energy  is  available,  the  total  being  enor- 
mous. To  this  fact  the  Swedes  are  rapidly  waking  up,  and  imports 
of  electrical  machinery  for  utilization  of  these  water  powers  are 
growing  with  rapid  increments. 

Water  powers  have  been  developed  as  a  result  of  the  genera 
introduction  of  electricity  until  there  are  now  500  of  these  electric 


plants  in  the  United  Stales,  representing  an  investment  of  over 
$60,000,000  and  a  capacity  of  200,000  horse  power.  Current 
thus  generated  is  furnished  for  lighting  28,000  arc  lights,  845,000 
incandescent  lights,  and  for  operating  about  60,000  horse  power 
of  motors.  There  are  over  610  miles  of  electric  street  railways 
operated  by  water  power  electrically  transmitted. 
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Cable  Address  :  "PACKARD,  ST.  CATHARINES."  A.B.C.  and  Liebers  Codes. 

m  mUW  ELECTRIC  CO. 


^  LIIVIITED 

MAKERS  OF  


INCANDESCENT  LAMPS 

A»o  TRANSFORMERS 

SOLE  AGENTS  FOR  CANAD.A  

Scheeffer  Recording  Watt  Meters 

D  and  W  Enclosed  Fuses  and  Apparatus 


SELLING  AGENTS  FOR  WESTERN  CANADA  FOR 


The  C.  ?.  Co.,  Limited,  Electrical  Supplies 

IMPORTANT:  We  now  furnish  our  well-known  Type  "L" 
Transformers  with  pancake  coils,  either  air  or  oil  cooled. 


WRITE  FOR  PARTICULARS 
AND  PRICES 


+     ST.  GflTHflRINBS,  mm 


TELEPHONE,  OFFICE,  MAIN  3231.  TELEPHONE,  ORDER  DEPT,  MAIN  2949. 


Branch  :  72  Prince  William  Street,  ST.  JOHN,  N.  B. 
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SPRAGUE  ELECTRIC  CO. 


on  Armoured  Fexible,  Metallic ; 

also  the  latest  article 
Armoured  Flexible  Interior  Cables. 


CANADIAN  SALES  AGENTS 

Jack  &  Robertson 


Montreal 


THE  NORTHEY  TRIPLEX  POWER  PUMP 


In  ihe  Northey  Triplex  Power  Pump  we  ofiFet  a  machine  put  logeihc r  wiib  skill  broaghl  by  years  of 
experience  in  pump  building,  and  with  full  provision  .nade  f  r  the  varied  demands  likely  10  be  made  upon  a 
pump  this  general  character.  A  feature  of  value  is  the  situ  ting  of  the  three  cranks  i»c  degrees  apart,  thus 
giving  a  practically  constant  fl  .w  of  water,  minimizing  strain  on  pump  snd  economizing  piwer.  Tbe  Pump 
can  be  readily  re-packed  and  taken  up,  and  all  details  are  most  carefully  worked  out  ;  11  can  be  conveniently 
operated  by  electricity,  by  water  power,  or  by  belt  from  engine.  Different  sires  and  styles  nude  to  soil  ao 
duties. 

WE  ARE  MANUF.^CTURERS  OF  OVER  FIVF.  HUNDRED  DIFFERENT  STVLE";  AND 
VARIETIES  OF  PUMPING  M.ACHINFRV  FOR  KVERV  C' 'N CEI VARI.t  DUTY.  WE  INVITE 
ENQUIRIES  FROM  ENGINEERS,  .MINE  SUPERINTENDENTS  AND  OTHKRS  FOR  THEIR 
REQUIREMENTS  IN  OUR  LINE.     CATALOGUES  AND  SPECIFICATIONS  FURNISHED 

UPON  REQUEST. 


We  are  also  manufacturers  of  tbe  Nortbey  Gas  and  Gafolice  Eogine.  which  has  proved 
to  be  the  handiest  and  most  conveme  t  form  ot  power  for  small  or  intennitient  power 
users  in  the  market.    Suitable  for  machine  Fhops,  pumpioe  and  electric  light  plants,  etc. 
Wnte  for  descnptive  booklet. 
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A  MODERN  SWITCH-BOARD. 

There  has  recently  been  installed  in  the  station  of 
the  London  Electric  Company,  at  London,  Ont. ,  a 
sixteen  panel  switch-board  for  controlling  the  alternat- 
ing output  of  their  plant,  which  is  a  splendid  example 
of  modern  switch  beard  construction,  containing,  as  it 
does,  the  latest  ideas  obtaining  in  this  class  of  work, 
and  being  adapted  to  control  not  only  the  present  out- 
put of  the  station,  but  also  that  for  some  years  to  come. 

The  present  alternating  generating  equipment  of  the 
station  consists  of  two  300  k.w.  revolving  field  and 
two  120  k.w.  revolving  armature,   single  phase,  belt 


to  suit  the  particular  load  on  each  meter,  the  voltmeters 
reading  from  90  to  130  volts,  which  arrangement  ob- 
viously gives  a  clear  open  and  easily  read  scale.  The 
ground  detectors  are  of  the  Canadian  General  Electric 
Company's  usual  static  type,  giving  a  continuous  in- 
dication of  the  state  of  the  insulation  of  all  the  lines 
throughout  the  city. 

The  generator  switches  are  double  pole,  single  throw 
and  quick  break,  adapted  to  handle  their  rated  current 
without  destructive  arcing.  They  are  provided  with 
marble  barriers  between  the  blades  to  prevent  any 
chance  of  short-circuiting  a  generator  when  opening  its 
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Switch-Board  in  London  Electric  Company's  Power  House,  London,  Ont. 


driven  alternators,  all  manufactured  in  the  Peterbor- 
ough shops  of  the  Canadian  General  Electric  Company. 
The  engines  driving  the  first  two  generators  are  verti- 
cal, simple,  non-condensing,  designed  for  this  plant  by 
Messrs.  E.  Leonard  &  Sons,  of  London,  the  120  k.w. 
generators  being  at  present  driven  by  the  "Peerless" 
type,  manufactured  by  the  same  firm. 

As  it  is  intended  that  the  generator  equipment  of  the 
plant  shall  always  be  four  units,  the  sizes  being  varied 
as  the  output  increases,  there  are  four  generator 
panels  provided,  each  capable  of  controlling  a  300  k.w. 
generator  and  containing  the  usual  equipment  of  main 
ammeter,  voltmeter,  exciter  ammeter,  generator  switch, 
ground  detector,  field  switch,  and  rheostats.  Each 
panel  is  80  inches  high  and  24  inches  wide,  a  size  very 
well  adapted  "^o  give  a  pleasing  and  convenient  distri- 
bution of  the  necessary  apparatus,  and  being,  for 
boards  similar  to  this,  much  preferable  to  the  usual 
arrangement  of  a  shorter  panel  mounted  on  a  sub-base. 
The  material  is  polished  blue  Vermont  marble,  adopted 
on  account  of  its  high  insulating  resistance,  and  also 
because  it  makes  a  very  effective  background  for  the 
instruments,  which  are  of  the  Wagner  Company's 
make,  finished  in  dull  black  and  with  scales  calibrated 


switch,  the  handles  being  of  the  spade  type.  The  field 
switches  have  a  second  set  of  jaws  in  addition  to  those 
usually  provided,  which  put  a  resistance  in  parallel 
with  the  fields  when  the  circuit  is  being  opened,  so  as 
to  take  the  inductive  discharge.  There  are  no  fuses, 
the  circuit  breakers  on  the  various  feeders  being  relied 
on  to  take  care  of  any  line  short-circuits. 

The  feeder  panels,  twelve  in  number,  of  which  ten 
only  are  at  present  installed,  the  balance  being  added 
as  occasion  requires,  are  placed  five  on  each  side  of  the 
generator  panels,  and  are  of  the  same  height  as  those 
for  the  generators,  namely,  eighty  inches,  three  of  them 
being  twenty-four  inches  wide  and  the  balance  twenty 
inches.  Each  panel  contains  two  single  pole  L  T.  E. 
circuit  breakers,  mounted,  as  shown  by  the  illustration, 
directly  on  the  marble,  one  ammeter,  and,  as  it  was  not 
deemed  advisable,  for  a  number  of  reasons,  to  parallel 
the  generators,  there  is  provided  on  each  feeder  panel 
one  double  pole,  double  chrow,  quick  break  switch, 
with  barriers  and  transfer  cables,  for  expeditiously 
changing  the  various  circuits  from  one  machine  to 
another,  the  method  of  operation  being  as  follows  : 

The  centre  studs  of  this  switch  are  connected  each  to 
one  of  the  outgoing  feeder  wires  of  a  circuit,  the  two 
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bottom  and  two  top  studs  being  each  connected  to  a 
flush  mounted  plug  receptacle.  On  the  back  of  the 
board,  from  end  to  end,  are  run  eight  generator  bus- 
bars, a  pair  for  each  machine,  each  being  tapped  on 
each  feeder  panel  to  a  receptacle  similar  to  that  on  the 
switch  blades.  Now,  if  any  pair  of  these  receptacles 
be  connected  by  means  of  cables  with  suitable  plug  ter- 
minals to  either  the  upper  or  lower  pair  of  switch 
receptacles,  and  the  switch  thrown  onto  that  pair  of 
jaws,  it  is  evident  that  that  feeder  will  be  connected  to 
that  generator  in  whose  bus-bar  receptacles  the  cable 
plugs  were  placed,  and  that  the  other  jaws  of  the 
switch  will  be  entirely  disconnected.  This  being  so, 
they  can,  by  means  of  a  spare  pair  of  cables,  be  con- 
nected to  any  other  generator  bus-bars  desired,  and  if 
the  switch  be  thrown  the  other  way  the  circuit  will  then 
be  transferred  to  that  generator  without  interruption  to 
the  continuity  of  the  service  other  than  the  two  or  three 
seconds  occupied  in  throwing  the  switch.  The  recep- 
tacles connected  to  the  switch  jaws  with  their  plugs, 
being  larger  than  those  for  the  bus-bars,  it  Is  obviously 
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London  Electric  Company's  Switch- Board — Feeder  Panel 
Connections,  Showing  a  Circi'IT  Operating  from  No.  2 
Generator,  with  Spare  Cables  in  Position  to 
Throw  onto  No.  4  Generator. 


impossible  to  short-circuit  a  machine  by  accidentally 
plugging  cables  across  its  terminals. 

To  reduce  the  floor  space  occupied,  and  also  to  give 
the  attendant  a  clear  view  of  all  the  machines  under  his 
control,  the  board  is  mounted  on  a  platform,  suspended 
from  the  roof  timbers  by  the  iron  rods  shown  in  the 
cut,  about  12  feet  above  the  floor,  access  being  obtained 
by  stairs,  the  landing  of  which  is  shown  in  the  illus- 
tration. It  has  been  in  use  sufficiently  long  to  thor- 
oughly show  its  suitability  for  the  service  desired,  and 
is  now  in  daily  operation,  handling  the  station  in  a 
highly  satisfactory  manner,  and  demonstrating  the  many 
advantages  of  a  well-designed  and  modern  switch- 
board over  the  numerous  and  various  complications  of 
old  switches  and  wiring  net-works  too  often  found 
doing  duty  even  at  the  present  day,  and  which  are  not 
only  fruitful  sources  of  interruptions  to  the  service,  and 
often  of  fires,  but  are  also  a  constant  menace  to  the 
safety  of  those  handling  them. 


The  Belgo-Canadian  Pulp  &  Paper  Corporation,  which  purposes 
establishing  pulp  and  paper  mills  at  Shawinig-an  Falls,  Que.,  have 
contracted  with  the  Shawiiiigan  Power  Company  for  15,000  h.  p. 
of  water.    The  works  of  the  Pittsburg  Reductioii  Company  at  the 

abpye  place  are  nearing  completion, 


BY  THE  WAY. 

A  F.\T  man  who  was  holding  on  to  a  strap  in  a  crowded 
Philadelphia  street  car  was  precipitated  into  the  lap  of 
a  lady  passenger  by  the  car  suddenly  rounding  a  curve. 
The  lady  brought  an  action  for  damages  against  the 
company,  for  injuries  sustained  and  the  jury,  after  hear- 
ing the  evidence  of  the  medical  witnesses,  awarded  her 
$2,300.  Street  railway  companies  cannot  afford  to  let 
the  fat  men  stand,  however  they  may  disregard  the  com- 
fort of  the  thin  ones. 

XXX 

At  the  creation  of  the  world  two  great  lights  were 
made,  the  greater  light  to  rule  the  day,  ana  the  lesser 
light  to  rule  the  night.  But  there  is  no  night  for  the 
lesser  light  to  rule  in  the  Yukon  at  present.  A  corre- 
spondent writing  from  Fort  Selkirk  on  the  29th  ultimo, 
writes  :  "  It  is  now  11  p.  m.  and  I  can  see  to  write 
without  a  candle.  We  have  daylight  twenty-three  hours 
of  the  twenty-four."  It  is  somewhat  contusing  to  con- 
template this  nightless,  night-capless,  nightmareless 
existence  in  the  golden  north,  and  we  find  ourselves 
unable  to  determine  whether  its  manifest  advantages 
would  counter-balance  its  disadvantages  if  such  condi- 
tions of  everlasting  light  -  prevailed  in  Montreal  at  this 
season  of  the  year.  It  might  lessen  the  woik  of  the 
City  Recorder,  but  it  would  certainly  reduce  the  revenue 
of  the  gas  and  electric  light  companies. —  Insurance 
Chronicle. 

XXX 

A  GENTLEMAN  who  recently  returned  from  Sault  Ste. 
Marie  has  told  me  something  about  the  wonderful  pro- 
gress which  that  town  is  making,  and  which  is  in  a 
large  measure  due  to  the  ability  and  enterprise  of  Mr. 
Clergue,  manager  of  the  great  pulp  mills.  This  gentle- 
man, who,  by  the  w^ay,  is  a  bachelor,  lives  in  a  house  of 
the  block  house  type,  and  on  the  site  where  a  block- 
house once  stood.  The  first  story  of  the  building  is 
constructed  of  local  red  sandstone,  and  the  upper  stories 
of  logs  or  square  timbers.  .Another  peculiarity  of  this 
residence  is  that  the  heating,  lighting  and  cooking  are 
all  done  by  electricity.  The  proprietor  being  also  the 
owner  of  the  electrical  plant  from  which  the  streets  and 
industries  of  the  town  are  lighted,  and  of  the  immense 
water  power  by  which  the  electricity  is  generated,  is  in 
a  position  to  adopt  this  method  of  heating,  the  expense  of 
which  would  be  prohibitive  in  the  case  of  persons  less 
fortunately  circumstanced.  Speaking  of  power  I  am 
reminded  that  Mr.  Clergue  is  now  developing  by  means 
of  canals  on  the  Canadian  side  80,000  horse  power,  and 
on  the  .American  side  100,000  horse  power. 

XXX 

The  old  saying  that  many  a  true  word  is  spoken  in 
jest  finds  an  admirable  illustration  in  a  quotation  from 
"  Punch"  of  December  30th,  184S,  which  is  published 
in  the  London  Electrical  Engineer.  The  quotation, 
which  foreshadows  the  telephone  in  a  remarkable  man- 
ner, is  as  follows  :  "  Our  attention  has  been  directed  to 
an  article  made  of  gutta  percha  called  the  telakouphanon. 
or  speaking  trumpet,  a  contrivance  by  which  it  is  slated 
that  a  clergyman  having  three  livings  might  preach  the 
same  sermon  in  three  different  churches  at  the  same 
time.  Thus,  also,  it  would  be  in  the  power  of  Mr. 
Lumley,  during  the  approaching  of  the  holiday  time,  to 
bring  home  the  opera  to  every  lady's  drawing  rov">m  in 
London.  Let  him  cause  to  be  constructed  at  the  back 
of  Her  Majesty's  theatre  an  apparatus  on  the  principle 
of  the  ear  of  Dionysius,  care  having  been  taken  to  ren- 
der it  a  good  ear  for  music,    Next,  having  obtained  an 
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Act  of  Parliament  for  the  purpose,  let  him  lay  down, 
after  the  manner  of  pipes,  a  number  of  telakouphanon, 
connected  (the  reader  will  excuse  the  apparent  vulgarism) 
with  this  ear,  and  extended  to  the  dwellings  of  all  such 
as  may  be  willing  to  pay  for  the  accommodation.  In 
this  way  our  domestic  establishments  might  be  served 
with  the  liquid  notes  of  Jenny  Lind  as  easily  as  they  are 
with  soft  water,  and  could  be  supplied  with  music  as 
readily  as  they  can  with  gas." 

XXX 

I  HAD  a  funny  experience  when  1  first  went  to  Can- 
ada," said  a  well-known  telephone  engineer  who  is  op- 
erating a  large  exchange  in  the  Province  of  Quebec. 
"As  you  know,  Quebec  is  the  headquarters  of  the 
French-Canadian,  and  in  the  eastern  part  of  the  Province 
there  are  many  people  who  speak  no  English  ;  in  fact, 
there  are  whole  towns  full  of  them.  One  day  I  had  to  go 
on  important  business,  to  a  little  town  which  we  call  Ste. 
Therese.  When  I  found  my  man  there  I  found  also  that 
he  could  neither  speak  nor  understand  English,  nor  did 
1  at  that  time  know  a  word  of  the  peculiar  lingo  that 
the  'habitant'  calls  French.  What  to  do  I  did  not  know, 
as  no  interpreter  could  be  found,  and  finally,  in  despar- 
ation,  I  called  up  the  Montreal  office  and  asked  for 
somebody  who  knew  both  languages.  He  came  to  the 
telephone,  and  I  told  him  what  I  wanted  to  say  to  my 
French  friend  ;  he  repeated  it  to  him  over  the  telephone, 
received  the  reply  and  translated  it  for  me  into  English. 
In  this  way  we  maintained  a  satisfactory  conversation 
for  about  halt  an  hour,  the  interpreter  being  a  good 
many  miles  distant  from  the  two  men  for  whom  he  was 
rendering  his  services.  I  do  not  know  when  the  tele- 
phone has  ever  been  put  to  a  test  like  this  before  to 
show  what  a  polyglot  instrument  it  is." 


SPARKLESS  MAGNET  COILS. 

Bv  James  Asher. 

It  is  the  purpose  of  the  writer  to  describe  several  simple  meth- 
ods of  winding  eleetro-magnets  in  order  that  sparking  at  the  con- 
tact maker  may  be  either  entirely  suppressed  or  greatly  dimin- 
ished. The  first  method  and  the  fourth  are  my  own  ;  the  rest, 
are  not  generally  known. 

It  is  well-known  that  when  the  ordinary  winding  on  an  electro- 
magnet is  used  furious  sparking  occurs  at  the  contact  maker  at 
each  break  of  the  circuit.  Sparks  are  generated  also  at  each 
close  of  the  circuit,  but  these  sparks  are  comparatively  small. 
Sparking  at  the  contact  maker  is  due  to  the  currents  of  self-in- 
duction, or  extra  currents  in  the  wire  which  is  wound  round  the 
core  of  the  electro-magnet.  At  closing  the  circuits  these  currents 
oppose  the  current  from  the  battery,  but  at  breaking  the  circuit 
they  flow  in  the  same  direction  as  the  current  from  the  battery. 
These  extra  currents  are  of  considerable  tension.  The  powerful 
sparking  injures  the  contacts  of  the  contact  maker. 

First  Method. — Two  insulated  wires  of  the  same  kind  and 
length  are  wound  as  one  strand  on  the  bobbin  throughout  their 
entire  length.  The  two  ends  of  one  of  these  wires  are  firmly  fas- 
tened together.  The  two  ends  of  the  other  wire  are  connected 
with  the  contact  maker  and  the  battery  in  the  usual  manner.  The 
extra  currents  in  the  winding  which  is  connected  with  the  battery 
are  completely  annihilated  by  the  induced  currents  which  are 
generated  at  their  expense  in  the  closed  winding,  which  is  similar 
and  similarly  situated  to  the  winding  which  is  connected  with  the 
battery.     Hence  we  have  no  sparking  at  the  contact  maker. 

Second  Method. — This  was  invented  by  Carlicr.  It  consists  in 
winding  the  bobbin  with  bare  copper  wire,  and  separating  each 
layer  from  the  next  by  the  thickness  of  paper.  When  currents  of 
electricity  having  low  voltage  are  employed,  the  lateral  contacts 
of  the  coils  of  wire  are  sufficiently  imperfect  to  prevent  much  loss 
of  current  from  the  battery  by  direct  flow  from  coil  to  coil,  while 
they  easily  allow  the  lateral  passage  of  the  extra  currents,  which 
are  always  of  comparatively  high  tension.  These  become  self- 
cancelled  in  passing  through  the  coils  of  bare  copper  wire.  Du 
Moncel  stales  that  this  method  is  very  efleclive,  and  he  expresses 
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his  surprise  that  it  has  not  been  more  frequently  employed.  Per- 
haps if  the  wire  were  dipped  into  very  thin  varnish  before  winding 
it  upon  the  bobbin,  we  might  use  the  magnet  in  connection  with  a 
battery  capable  of  generating  an  electric  current  of  high  voltage. 

Third  Method. — The  magnet  has  two  separate  windings  of  the 
same  length  and  of  the  same  kind  of  wire.  These  two  wires 
should  be  wound  together  as  one  strand  on  the  bobbin  through- 
out their  whole  length.  The  two  ends  of  one  wire  are  fastened  to 
the  terminals  of  the  battery,  consequently  there  is  a  closed  circuit 
during  the  whole  time  of  operating  the  electro-magnet.  The  two 
ends  of  the  other  wire  are  connected  with  a  circuit  closer  and  the 
battery  in  the  ordinary  manner-  The  connections  of  the  two  wires 
are  made  in  such  a  manner  that  the  current  in  the  winding  con- 
nected with  the  contact  maker  flows  round  the  core  in  the  oppo- 
site direction  to  that  of  the  current  in  the  other  winding,  which  is 
unconnected  with  the  contact  maker.  The  two  equal  currents, 
passing  round  the  core  in  opposite  directions,  fail  to  develop  mag- 
netism in  the  iron  core  of  the  electro-magnet.  On  opening  the 
circuit  of  either  of  these  wires  the  core  instantly  becomes  magnet- 
ic. The  effect  on  the  core  is  directly  opposite  to  that  in  the  com- 
mon method.  We  get  absolutely  no  spark  whatever  at  the  con- 
tact maker,  either  at  break  or  at  close  of  circuit,  according  to 
Professor  Silvanus  P.  Thompson. 

Fourth  Method. — Two  insulated  wires  of  the  same  kind  and  of 
the  same  length  are  wound  together  as  one  strand  on  the  bobbin. 
The  first  two  ends  of  the  wire  are  fastened  to  a  wire  which  ex- 
tends to  one  binding  screw  of  the  battery.  The  last  two  ends  of 
the  wires  are  fastened  to  a  wire  which  extends  by  way  of  the  con- 
tact maker  to  the  other  binding  screw  of  the  same  battery.  The 
extra  currents  in  the  two  windings  at  breaking  circuit  are  neutral- 
ized by  their  mutual  reactions. 

Fifth  Method. — This  was  invented  by  Billet,  and  described  by 
Du  Moncel  in  his  book  which  is  entitled  "Electricity  as  a  Motive 
Power."  Each  leg  of  the  magnet  has  two  bobbins  of  wire.  The 
two  ends  of  wire  at  the  middle  of  each  leg  of  the  electro-magnet 
are  joined  to  the  two  ends  of  wire  at  the  middle  of  the  other  leg 
of  the  electro-magnet.  The  other  two  ends  of  wire  on  one  core 
are  connected  with  one  terminal  of  the  battery  and  the  two  cor- 
responding ends  of  wire  on  the  other  core  are  connected  with  the 
other  terminal  of  the  same  battery.  A  contact  maker  is  interpos- 
ed. The  extra  currents  at  breaking  circuit  are  suppressed  by 
their  mutual  inductive  reactions.  The  extra  currents  at  closing 
circuit,  however,  are  not  destroyed  by  this  method.  Consequently 
a  small  spark  appears  at  closing  circuit. 

Sixth  Method. — This  was  invented  in  England  by  W.  Langdon- 
Davies.  Each  wire  is  wound  as  only  one  layer  and  the  ends  are 
allowed  to  slightly  project.  After  all  the  layers  have  been  wound 
the  separate  ends  on  one  bobbin  of  the  electro-magnet  are  joined 
to  a  wire  which  constitutes  one  terminal  of  a  battery,  while  the 
separate  ends  of  the  wire  on  the  other  bobbin  are  joined  to  a 
wire  which  constitutes  the  other  terminal  of  the  same  battery. 
On  interrupting  the  current  in  either  terminal  the  sparking  is  found 
to  be  weaker  than  usually  is  the  case.  The  extra  currents  in 
the  different  layers  of  wire  are  not  quite  simultaneous,  because  the 
layers  are  at  different  distances  from  the  core. 

Seventh  Method. — This  was  invented  by  an  American  named 
Paine.  After  winding  each  layer  of  wire  round  the  bobbin  a  sheet 
of  tinfoil  is  wrapped  round  the  layer.  At  breaking  and  at  closing 
circuit  the  extra  currents  in  the  wire  induce  currents  in  the  sheets 
of  tinfoil.  In  consequence,  sparking  at  the  contact  maker  at  each 
break  and  at  each  close  of  circuit  is  greatly  diminished. 

Eighth  Method. — A  sheet  of  copper  is  wrapped  round  the  bob- 
bin before  the  wire  if  wound  on.  At  breaking  circuit  induced  cur- 
rents are  generated  in  the  copper  sheath.  The  sparking  at 
breaking  circuit  is  considerably  weakened.  Currents  are  gener- 
ated also  in  the  sheath  at  closing  circuit.  The  sparking  ai 
closing  circuit  is  weaker  than  usual.  This  method  is  believed  to 
have  been  either  invented  or  adopted  by  Mr.  Charles  F.  Brush,  of 
Cleveland,  O. 


The  Miner-Graves  Syndicate  have  under  consideration  a  project 
to  transmit  electric  power  from  Grand  I'"orks  to  Phoenix,   B.  C. 

The  city  engineer  of  Toronto  has  submitted  to  the  city  council 
estimates  of  the  cost  of  installing  and  operating  a  telephone  sys- 
tem. For  6,000  subscribers  he  places  the  cost  of  installation  at 
$675,000,  and  the  annual  cost  of  operating,  including  depreciation 
at  five  per  cent,  and  interest  at  3^  per  cent.,  at  $i-'0,ooo.  For  a 
system  for  10,000  subscribers  the  cost  of  installation  is  given  as 
$1 , 1  20,000,  and  annual  cost  of  operating  $205,000.  These  esti- 
mates are  based  upon  a  common  battery  switch-board.  v 
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THE  LACHINE  RAPIDS  ELECTRICAL  TRANSMISSION 
PLANT. 

In  the  Electrical  News  of  October,  1897,  there  appeared  a 
general  description  of  the  electrical  power  plant  of  the  Lachine 
Rapids  Hydraulic  &  Land  Company,  of  Montreal,  then  nearing' 
completion.  Since  that  lime  some  improvements  have  been 
made,  and  we  are  now  enabled  to  present  to  our  readers  a  de- 
scription in  si'reater  detail,  which  will  doubtless  be  of  interest. 

Hydraulic  Development. — The  St.  Lawrence  river  is  divided 
by  a  long,  narrow  island  at  a  point  above  the  city  of  Montreal 
into  two  channels.  The  two  streams  taken  together  are  known 
as  the  Lachine  Rapids,  and  it  is  in  the  northern  of  the  two 
streams  that  the  power  development  has  been  made.  Parallel 
with  the  shore  there  has  been  erected  a  wing  dam  5,200  feet 
long,  of  cribwork  composed  of  12  in.  x  12  in.  timbers,  faced  with 
three  inch  plank  and  filled  with  rock.  Between  this  dam  and  the 
shore  the  distance  is  1,000  feet,  and  across  the  canal  thus  formed 


Sketch  Map,  Showing  Limit  of  Freezing  in  the  Lachine  Rapids  Forebay 


is  built  a  solid  masonry  dam  upon  which  is  located  the  power 
house.  The  tail  race  is  1,400  feet  wide,  and  the  forebay  or  upper 
part  of  the  channel  about  4,000  feet  long,  1,000  feet  wide  and 
13  feet  deep,  the  velocity  of  the  water  through  it  being  two  feet 
per  second.  There  is  a  system  of  booms  so  arranged  that  all 
rubbish  is  can  ied  away  by  the  three  waste  gates  in  the  main 
dam.  The  general  situation  may  be  understood  by  referring  to 
the  accompanying  map.  The  total  -available  fall  varies  up  lo 
about  16  feet. 

Frazil  Ice. — The  difficulties  from  frazil  and  anchor  ice  were 
in  a  large  degree  overcome  by  having  a  large  enclosed  area  of 
still  water,  which  would  freeze  over  early  in  the  winter,  making  it 
impossible  for  frazil  or  anchor  ice  to  form  under  such  cover. 
Frazil  ice  formed  in  the  rapids  above  the  enclosed  area  of  still 
water.  This  obstacle  was  met  by  the  fact  that  the  natural 
current  of  the  river,  varying  from  15  to  20  feet  per  second,  would 
be  deflected  into  the  open  river  on  meeting  the  frozen  surface 
and  would  carry  all  frazil  along  with  it.  But  during  the  winter 
of  1897-98  trouble  was  experienced  from  both  frazil  and  back- 
water.   The  cause  of  the  frazil  ice  was  the  previous.   

ly  unknown  existence  of  a  reef  which  projected  past 
the  wing  dam  and  against  which  the  frazil,  in  being 
swept  onward  with  the  current,  adhered,  producing 
anchor  ice.  This  formed  a  natural  dam,  throwing 
the  frazil  into  the  head  race  instead  of  carrying  it 
into  the  open  channel  beyond.  During  last  year 
improvements  were  made  which  are  said  to  have 
eliminated  all  further  troubles  from  anchor  ice.  The 
wing  dam  was  raised  and  extended  a  distance  of 
1,000  feet,  thus  enclosing  a  greater  body  of  water. 
A  pier  was  also  erected  some  7,000  feet  above  the 
powerhouse,  projecting  1,000  feet  from  the  river 
bank,  thereby  diverting  the  original  course  of  the  river  and 
causing  it  to  flow  towards  the  main  channel  and  away  from  the 
head  race.  In  addition,  sluices  have  been  left  in  the  wing  dam 
which,  should  occasion  require  it,  may  be  used  for  ridding  the 
head  race  of  any  anchor  ice  that  may  be  forced  into  it  when  the 
river  above  is  completely  blocked  with  ice.  To  overcome  the 
trouble  from  backwater  the  tail  race  was  extended  and  deepened 
and  an  extension  made  to  the  wing  dam. 

The  Power  House. — The  power  house  is  a  steel  building 
1 ,000  feet  long  by  40  feet  wide,  and  consists  of  three  dynamo 
rooms  65  X  45  feet,  and  a  siinilar  number  of  turbine  sheds.  The 
floor  is  of  concrete  with  1  ^  inch  slate,  the  whole  being  supported 
by  steel  beams.  The  building  is  heated  electrically,  each  room 
being  supplied  with  coil  heaters. 


Turbines. — The  hydraulic  equipment  consists  of  72  54-inch 
Victor  turbines,  vertical,  cylinder-gate  type,  capable  of  develop- 
ing, under  14-foot  head,  about  300  h.p.  Under  the  low  head  of 
8  feet  the  wheels  will  develop  135  h.p.  They  are  set  in  flumes, 
the  wheels  resting  on  wooden  floors  communicating  with  the  tai' 
race  by  means  of  short  steel  draft  tubes.  The  wheels  are  set  in 
sets  of  six  in  two  rows,  all  six  of  each  set  driving  by  bevelled 
gearing  a  single  shaft,  which  is  direct  coupled  to  the  revolving 
field  of  one  of  the  dynamos.  A  single  governor  controls  the 
gates  of  all  six  wheels,  the  driving  being  accomplished  by  means 
of  a  wooden  tooth  gear  on  the  wheel  shafts  meshing  with  cast 
iron  pinions  on  the  horizontal  line  shaft  which  runs  lo  the  dy- 
namo. Two  tj'pes  of  governors  are  used,  the  Giessler  electro- 
mechanical governor,  built  by  the  Stillwell-Bierce  &  Smith-\'aile 
Company,  of  Dayton,  Ohio,  and  the  Lombard  governor,  manu- 
factured by  the  Lombard  Water  Wheel  Governor  Com,^any,  of 
Boston,  Mass.  Iron  head  gates  are  placed  at  the  entrance  to 
cut  off  the  water  supply  in  case  of  necessity,  and 
iron  racks  prevent  debris  and  floating  ma'ler  from 
being  drawn  into  the  wheels.  An  ingenious  s\  stem 
of  signals  is  used  between  the  switchboard  and  the 
governor  station  in  the  wheel  rooms,  the  invention 
of  Mr.  R.  S.  Kelsch,  superintendent  of  the  plant. 
When  a  machine  is  being  brought  into  circuit  signals 
are  exchanged  bv  means  of  colored  lamps  between 
the  control  table  in  front  of  the  switchboard  and  the 
wheel  station,  these  signals  being  wired  in  such  a 
way  that  a  signal  must  always  be  repeated  back  to 
the  senders  before  it  can  be  obeyed. 

The  Generators.  Etc.— Each  batterj-  of  six 
wheels  is  direct  coupled  to  a  generator  of  the  three- 
phase  type,  manufactured  by  the  Canadian  General 
Electric  Company.  There  are  \2  generators  in  all, 
with  revolving  fields,  forty  poles,  giving  750  kilo- 
watts at  i75r.p.m.  They  are  wound  to  deliver  99 
amperes  with  a  frequency  of  60  cycles  per  second  at  4,400  volts 
directly  to  the  tran>mission  lines,  no  interposition  of  step-up 
transformers  being  needed.  The  winding  is  of  the  usual  wire 
coiled  type  and  is  ranged  in  one  slot  per  pole  per  phase.  Each 
generator  is  direct  connected  to  its  jack-shaft.  of  the  field 

coils  are  connected  together  in  series.  The  exciters  consist  of 
six  Canadian  General  Electric  machines,  four  polar,  75  k.w., 
150  volt,  direct  current,  compound  wound,  operated  at  tjfto  r.p.m. 
Each  pair  of  exciters  is  driven  by  an  independently  governed 
water  wheel.  The  wheel  used  for  this  purpose  is  one  of  the  six 
300  h.p.  wheels  for  operating  the  generators,  the  last  wheel  of 
the  series  having  been  detached  from  the  generator  shaf)  and 
belled  to  one  exciter.  Each  exciter  is  sufficient  to  operate  the 
whole  four  machines  in  the  dynamo  room. 

The  Switch-Boards. — The  switch-board  as  at  present  in- 
stalled contains  seven  panels,  each  36x52  inches,  with  sub-panels, 
28x36  inches,  all  mounted  on  slabs  of  blue  Vermont  marble  two 
inches  thick.  The  two  outer  panels,  one  at  each  end,  are  for 
light  and  power,  there  being  two  sejiaraie  sels  of  bus-bars  for 
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Diagram  of  Transmission  and  Distribution  Circuits  from  Lachine 
Rapids  Power  House  and  in  .Montrf.al. 


this  purpose  insulated  with  heavj-  rubber  and  tested  to  10,000 
volts.  These  panels  each  contain  three  ammeters,  a  direct 
reading  voltmeter,  three  single  blade,  double-throw,  quick-break, 
high  tension  line  switches,  and  two  static  ground  protectors. 
The  next  two  panels  on  each  side  are  for  the  four  generators, 
and  each  contains  three  synchronizing  lamps,  two  ammeters  and 
a  field  switch.  The  center  panel  controls  the  exciter  and  contains 
three  Weston  ammeters,  a  voltmeter,  two  aliemating  vv»llmeters. 
and  two  triple-pole,  double-throw  switches.  •■Vll  high  tension  fuses 
are  situated  on  the  back  of  the  board  and  near  the  top,  so  lh*t  in 
case  of  a  fuse  blowing  no  damage  is  done  either  to  the  board  and 
apparatus  or  to  the  attendant.  The  back  of  the  board  is  in- 
teresting. The  bus-bars  are  of  copper  cable  covered  wHth  hard 
rubber  tubing  and  caps.    There  are  two  sets  of  these  bars,  and 
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any  machine  may  be  thrown  upon  either  at  will,  as  may  any  of 
the  transmission  circuits  to  the  city.  In  this  way  practically  any 
combination  of  machine  and  circuit  can  be  made.  Situated 
in  front  of  the  switch-board  is  a  marble  table  on  which  are 
placed  the  signalliner  apparatus  by  which  the  switch-board 
attendant  can  give  or  receive  any  signal  necessary  between  the 
switch-board  and  the  turbine  shed.  The  regulating  device  con- 
.-■ists  of  the  four  field  rheostat  handles,  the  exciter  rheostats,  the 
synchronizing  switch  and  the  four  switches  for  operating  the 
emergency  switches  of  the  oil  type,  worked  by  compressed  air 
and  placed  one  in  each  generator  lead  in  the  basement  below  the 
switch-board.  The  lightning  arresters  are  of  the  Wirt  5,000 
volt  type,  connected  in  delta  between  the  three  phases.  It  is 
understood  that  it  is  the  intention  of  tne  company  lo  replace  the 
present  switch-board  with  one  of  more  elaborate  construction 
and  design. 

The  Pole  Line. — From  the  power  house  a  line  32,000  feet 
long  is  laid  to  the  main'  distributing  station  at  the  corner  of 
McCord  and  Basin  streets,  in  the  city  of  Montreal.  It  consists  of 
12  three-phase  lines  of  No.  o.  B.  &  S.  bare  copper  wire, 
mounted  on  triple  petticoat  porcelain  insulators  carried  on  4x4 
inch  wooden  cross-arms,  on  steel  poles.  These  poles  are  of 
latticed  iron,  35  feet  long,  imbedded  six  feet  in  concrete,  founda- 
tion 2x3  feet,  and  spaced  100  feet  apart.  The  line  drop  is  14  per 
cent,  of  full  load.  The  twelve  lines  are  a'l  operated  in  parallel, 
though  they  can  be  subdivided  in  any  way  desired.  When  the 
corporation  limits  are  reached  the  wires  are  placed  undergound. 
They  converge  into  a  paper  covered  lead  armored  cable,  one 
circuit  in  each,  the  insulation  being  7-32  inch,  and  tested  to 
withstand  15,00  volts.  They  cross  ten  feet  below  the  bed  of  the 
Lachine  canal,  and  33  feet  below  the  water  level,  in  three  inch 
cement  lined  iron  pipes,  of  which  there  are  24,  and  thence  to  the 
sub-station  not  far  distant.  At  an  intermediate  point  a  short 
line  branches  off  to  the  Cote  St.  Paul  sub-station. 

The  Sub-Stations. — The  main  sub-station,  corner  McCord 
and  Seminary  streets,  is  a  two-story  brick  structure.  From  the 
underground  conduit  running  into  the  basement  of  this  building, 
the  transmission  line  passes  to  the  high  tension  switch-board, 
and  after  passing  through  the  aluminum  line  fuse  it  reaches  the 
high  tension  switches,  then  the  step-down  transformers,  of  which 
there  are  three  of  150  k.  w.,  and  four  of  250  k.  w.,  of  the  self- 
cooling  oil  type,  one  of  the  latter  being  in  reserve.  By  these 
the  voltage  is  reduced  from  4,000  to  2,400.  There  are  also  three 
transformers  of  30  k.  w.  each,  of  the  self-cooling  oil  type,  used  as 
boosters.  The  transformers  were  built  by  the  Wagner  Electric 
Manufacturing  Company,  of  St.  Louis.  In  the  Cote  St.  Paul 
station  the  equipment  consists  of  Manning  boilers,  Westinghouse 
engines,  two  Walker  and  two  General  Electric  synchronous 
motors,  usually  to  operate  three  125  arc  light  Wood  machines, 
which  are  at  present  run  from  the  jack  shaft  in  the  power  house 
to  light  the  streets  of  Westtiiount,  one  of  the  western  suburbs  of 
Montreal. 

Distribution. — The  method  of  distribution  will  be  understood 
by  reference  to  the  accompanying  diagram.  From  the  main  sub- 
station the  primary  distribution  is  carried  over  the  entire  city  in 
underground  conduits  containing  from  8  to  63  ducts  of  3-inch 
cement  lined  iron  pipe,  in  which  three  phase  wires  varying  from 
No.  3  to  0000  B.  &  S.  are  placed,  each  in  a  paper  insulated  lead 
armored  cable  manufactured  by  the  National  Conduit  &  Cable 
Company,  of  New  York.  The  manholes  in  the  street  are  each 
covered  with  a  heavy  iron  cover.  Ventilation  is  maintained  by 
running  pipes  to  the  street  pole.  Cables  are  carried  above  ground 
from  the  conduits  for  the  ordinary  overhead  distribution  to  feed 
areas  of  half  a  mile  radius.  The  main  sub-station  supplies  twenty 
2,400  volt  distributing  circuits  throughout  the  city,  and  also 
supplies  one  4,000  volt  circuit  to  the  Imperial  &  Electric  Power 
Company's  station  in  the  eastern  end  of  the  city,  where  the 
current  is  used  to  operate  synchronous  motors  driving  the 
electric  light  machinery,  and  two  circuits  to  the  station  of  the 
Standard  Electric  Light  &  Power  Company,  where  one  is  trans- 
formed to  operate  two  rotary  converters  feeding  a  500  volt,  three 
wire,  direct  current  motor  circuit  in  the  business  portion  of  the 
city,  while  the  other  operates  a  synchronous  motor  for  driving 
arc  lighting  and  other  dynamos.  These  4,000  volt  lines  are 
tested  at  the  sub-station  through  two  sets  of  30  kilowatts  trans- 
formers in  parallel  with  one  another,  but  in  series  with  the  line. 
On  account  of  the  extensive  nature  of  the  city,  and  the  many 
trees  it  contains,  the  secondary  net  work  is  of  imusual  size.  It  is 
maintained  at  1 10  volts,  and  small  induction  motors  are  fed  at 
this  pressure,  the  larger  ones  generally  employing  the  2,000 
volts  current  of  the  intermediate  distribution. 


Reserve. — To  provide  for  accidents,  the  company  have  in- 
stalled at  the  Cote  St.  Paul  and  Chenneville  streets  sub-stations  a 
reserve  steam  plant  which  will  be  brought  into  use  in  case  the 
water  power  plant  is  compelled  from  any  cause  to  close  down. 

The  Load. — The  load  on  the  company's  system  is  about 
75,000  incandescent  lamps,  and  between  2,500  and  3,000  horse 
power  in  motors,  both  synchronous  and  induction.  The  rate  for 
lighting  is  ^  of  a  cent  per  sixteen  c.  p.  lamp-hour,  with  a  dis- 
count of  20  per  cent,  for  prompt  payment.  For  large  consumers 
under  contract  the  rate  is  reduced  to  ^  cent  per  lamp  hour  ; 
this  corresponds  to  9.4  and  7.8  cents  per  k.  w.  hour  respectively, 
four  watt  lamps  being  used.  -The  rate  for  power  varies  from  $8? 
per  horse  power  per  year  to  $32  per  horse  power  for  large 
machines. 


THE  REASON  WHY  SOME  BELTS  DO  NOT  GIVE 
BETTER  SATISFACTION. 

By  E.  H.  N  lew  I  ON. 

We  often  hear  this  or  that  particular  brand  of  belting  con- 
demned because  it  did  not  give  SHtisfaction.  Some  men  prefer 
leather  for  all  purposes,  while  others  are  partial  to  some  other 
kind.  If  we  study  the  conditions  under  which  one  belt  will  work 
better  and  last  longer  than  another,  we  will  find  that  most  belts 
are  good  if  the  proper  judgment  was  exercised  in  their  selection 
for  the  work  they  are  intended  to  do.  The  fact  that  a  leather 
belt  will  not  last  in  a  damp  place  or  where  it  is  exposed  to  wet 
is  no  reason  why  the  use  of  leather  belting  should  be  discouraged, 
for  under  favorable  conditions  there  is  nothing  better  than  a  good 
leather  belt.  On  the  other  hand,  if  a  rubber  belt  has  been  run 
where  oil  got  on  it,  destroying  its  good  qualities,  or  the  edge  has 
been  allowed  to  rub  against  something  until  it  is  worn  through, 
allowing  the  belt  to  separate,  or,  as  is  too  often  the  case,  the 
belt  is  too  light  for  the  work  and  a  gum  or  resinous  substance  is 
used  to  make  it  stick  to  the  pulley — under  such  conditions  good 
results  will  never  follow,  for  I  know  of  no  better  way  to  destroy 
the  life  of  a  rubber  belt  than  to  use  oil  or  gum  on  it.  I  have  seen 
the  rubber  peel  clean  off  the  inside  of  belts  and  stick  to  the 
pulleys  by  the  use  of  resin  and  oil.  In  many  mills  incompetence 
does  more  to  destroy  the  belt  than  the  work  if  it  was  properly 
adjusted  and  cared  for. 

I  oiice  knew  a  man  to  use  up  five  leather  belts  in  succession  in 
one  season,  where  watei  was  allowed  to  get  on  them.  The  next 
season  a  rubber  belt  was  put  on  the  same  place  and  covered  so 
that  it  was  kept  dry,  and  at  the  end  of  the  season  it  was  nearly 
as  good  as  new.  Had  this  precaution  been  taken  when  the  first 
leather  belt  was  put  on,  the  result  would  have  been  equally  satis- 
factory. 

Much  care  should  be  exercised  in  selecting  belts  heavy  enough 
to  transmit  sufficient  power  without  being  run  too  tight.  If  a 
wide  belt  cannot  be  used  and  a  narrow  one  is  not  able  to  do  the 
work,  increase  the  diameter  of  the  pulleys  proportionately  and 
you  will  overcome  the  difficulty.  When  a  thick  belt  is  run  at 
high  speed  over  a  very  small  pulley  with  unfavorable  results,  if  a 
wider  and  thinner  belt  cannot  be  used,  increase  the  pulleys  also, 
and  note  the  improvement. 

The  lacing  has  quite  a  lot  to  do  with  the  life  of  a  belt,  as  when 
a  belt  is  not  properly  laced  the  holes  soon  tear  out,  destroying 
the  belt.  I  lace  in  three  different  ways  for  three  different  kinds 
of  belt,  namely,  very  thick,  medium  to  thin,  and  cross  belts. 
Thick  belts,  being  usually  run  on  large  pulleys,  work  well  with 
the  straight  lace.  Thin  belts  on  smaller  pulleys  work  best  with 
what  I  call  the  interwoven  lace,  as  laced  in  this  way  the  holes 
never  tear  out.  But  for  a  cross  belt,  rubber  or  leather,  I  prefer 
the  lacing  known  as  the  "  boot-leg,"  as  the  lace  cannot  wear 
when  the  belt  rubs  together,  and  laced  in  this  way  any  cross 
belt  will  work  well. 


A  company  has  been  formed  at  New  Denver,  B.  C,  to  light 
the  villages  of  New  Denver  and  Silverton  by  electricity. 

According  to  the  coroner's  jury,  an  electric  shock,  due  to  a  de- 
fective transformer,  caused  the  death  of  Mr.  H.  B.  Davidson,  man- 
ager of  the  electric  company  at  Selkirk,  Man.  The  verdict;Con- 
cludes:  "We  are  of  the  opinion  that  to  avoid  contact  with  the  ground 
by  any  person  or  persons,  that  floors  of  the  elect  ric  station  should  be 
insulated  in  the  pump  rooms  and  around  the  dynamos  and  switch- 
boards, and  that  vulcanized  sockets  only  be  used  in  damp  places,  all 
machinery  duly  safeguarded  by  railings  and  other  protection,  and 
that  for  the  protection  of  the  public,  a  government  inspector  of 
electric  light  and  power  houses  should  be.  appointed,  and  all 
electric  appliances  tested." 
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EXHIBITS  AT  THE  C.  E.  A.  CONVENTION. 

We  publish  in  this  number  two  views  of  the  principal 
exhibit  at  the  convention  of  the  Canadian  Electrical 
Association  held  recently  in  Kingston.  This  is  the  first 
year  in  which  exhibits  were  made  under  the  auspices  of 
the  Association.  Unfortunately,  when  it  was  decided 
that  an  exhibit  of  electrical  apparatus  should  form  a 
feature  of  the  convention,  the  time  was  very  limited  for 
manufacturers  to  prepare  their  exhibits,  and  a  number 
who  intended  to  exhibit,  and  no  doubt  will  in  the 
future  do  justice  to  their  apparatus  and  supplies,  were 
prevented  on  account  of  the  season  of  the  year  from 
making  an  exhibit. 

The  Packard  Electric  Company,  of  St.  Catharines, 


spray  being  ten  feet  above  the  floor.  This  was  strictly 
an  electric  fountain  of  the  rustic  type,  which,  together 
with  the  plants  and  vines  by  which  it  was  surrounded 
and  covered,  produced  a  very  artistic  effect,  as  under- 
neath the  water  shone  the  radiance  of  100  green  lamps. 

Probably  the  most  interesting  part  of  the  exhibit  was 
that  of  the  new  type  "E"  ScheefFer  recording  watt- 
meter for  alternating  current.  This  exhibit  involved  a 
number  of  instruments  and  was  so  arranged  that  an  in- 
ductive and  non-inductive  load  could  be  thrown  instant- 
ly upon  the  meter  which  was  being  tested.  Upon  induc- 
tive loads,  by  means  of  a  Stillwell  regulator,  the  power 
factor  could  be  varied  from  .30  to  .90.  Then  the  same 
load  in  watts  upon  incandescent  lamps  could  be  thrown 
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made  a  special  effort,  and  in  conjunction  with  their  al- 
lied interests,  consisting  of  Mr.  R.  E.  T.  Pringle,  of 
Montreal,  The  C.  P.  Company,  of  St.  Catharines,  and 
the  Hamilton  Electric  Supply  &  Construction  Co.,  of 
Hamilton,  had  a  handsome  exhibit  of  the  various  appar- 
atus and  supplies  made  and  sold  by  them.  The  exhibit, 
as  shown  in  the  illustrations,  was  arranged  in  a  square 
30  feet  X  30  feet,  with  four  entrances,  the  centre  of  each 
side.  Uprights  at  the  entrances  and  at  each  corner  ex- 
tended 18  feet  above  the  floor.  From  the  entrances  to 
each  corner  there  was  a  broad  counter  upon  which  var- 
ious detailed  supplies,  coils  of  transformers,  and  meters, 
were  exhibited.  Within  the  exhibit  were  several  sum- 
mer couches,  easy  chairs,  and  various  kinds  of  refresh- 
ments for  the  inner  man.  In  the  centre  of  the  exhibit 
was  a  fountain  eight  feet  in  diameter  at  the  base,  the 


upon  the  meter  and  readings  taken.  The  meter  was 
of  small  capacity,  being  the  10  ampere,  and  notwith- 
standing the  small  size  involved,  the  results  by  actual 
test  showed  the  meter  to  be  correct  within  one-half  of 
one  per  cent,  upon  the  two  loads  with  the  varying  pow- 
er factor,  as  above  stated.  Several  managers  of  prom- 
inent central  stations  in  Canada  took  pleasure  in  mak- 
ing personal  readings,  and  apparently  the  type  '*E" 
Scheeffer  watt-meter  solves  the  question  of  accur.»cy 
upon  inductive  and  non-inductive  loads,  which  has  been 
carefully  experimented  with  and  sought  for  by  several 
of  the  larger  makers  during  the  past  two  years.  Doubt- 
less other  prominent  makers  have  succeeded  in  accom- 
plishing the  same  results,  but  this  was  the  first  actual 
test  in  Canada  exhibited  to  the  assembled  fraternity. 
Upon  another  counter  was  exhibited  the  flat,  or  pan- 
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cake  type  of  coil,  which  the  Packard  Company  now  use 
exclusively  in  all  sizes  of  their  transformers  from  1.5 
k.w.  to  150  k.w. 

The  C.  P.  Company  exhibited  various  supplies  of  a 
hundred  and  odd  varieties  which  they  are  now  manufac- 
turings in  the  works  of  the  Packard  Company  at  St. 
Catharines. 

Arc  lamps,  both  series  and  for  direct  current,  and 
multiple  lamps  for  direct  and  alternating  current,  were 
exhibited  also  by  the  C.  P.  Company. 

In  addition  to  the  exhibit  of  the  above  mentioned 
companies,  Mr.  Frank  Martin,  of  the  Hamilton  Electric 
Light  &  Cataract  Power  Co.,  exhibited  his  register  for 
central  stations,  which  registers  the  current  in  amperes 


NEW  APPOINTMENTS  AT  THE  KINGSTON 
SCHOOL  OF  MINING. 

Several  new  appointments  have  recently  been  made 
in  the  Kingston  School  of  Mining.  Mr.  L.  W.  Gill,  B. 
A.  Sc.,  has  been  appointed  to  the  new  chair  of  electrical 
and  mechanical  engineering.  Professor  Gill  is  a  distin- 
guished graduate  of  McGill  University.  After  gradu- 
ation he  studied  for  two  years  as  Exhibition  Research 
Scholar,  and  had  the  distinguished  honor  of  being  of- 
fered the  Scholarship  for  a  third  year.  This  scholar- 
ship is  of  the  annual  value  of  150  pounds  sterling,  and 
js  awarded  by  Her  Majesty's  Commissioners  from  funds 
remaining  from  the  receipts  of  the  Exhibition  of  1851. 
Mr.  Gill's  work  as  research  scholar  was  carried  on  part- 
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upon  a  chart,  by  which  can  be  readily  calculated  the 
total  energy  of  the  output  of  a  central  station  for  24 
hours.  These  charts  are  very  interesting  ;  the  register  is 
very  ingenious  and  doubtless  will  become  in  popular  use. 

A  new  enclosed  magnetic  type  of  lamp  invented  by 
Messrs.  Martin  &  Stuart,  of  Hamilton,  was  exhibited, 
and  one  illuminated  the  interior  of  the  exhibit,  being 
placed  directly  above  the  fountain.  Bunting  and  flags  of 
Great  Britain  and  the  United  States  were  plentifully 
used  and  lent  an  artistic  appearance  to  the  whole  ex- 
hibit. Two  large  flags,  one  being  the  Union  Jack  and 
one  Old  Glory,  were  entertwined  in  the  rear  of  the  ex- 
hibit as  one  entered  it  through  the  main  entrance  of  the 
City  Hall,  and  between  them  was  a  banner  with  the 
motto  "L'Union  fait  la  force."  Over  500  incandescent 
lamps  illuminated  the  exhibit  at  all  times. 


ly  at  McGill  and  partly  at  Harvard  University.  Since 
the  completion  of  this  work  he  has  been  in  the  emplov 
of  the  Westinghouse  Company,  Pittsburg. 

Dr.  John  Waddell,  B.  A.  Sc.,  Ph.D.,  has  been  ap- 
pointed lecturer  on  Industrial  Chemistry,  and  Mr.  C.  R. 
Mclnnes  that  in  Applied  Mathematics. 

Mr.  A.  G.  Burrows,  M.A.,  has  been  appointed  demon- 
strator in  Mineralogy,  and  M.  B.  Baker,  B.  A.,  in  Geol- 
ogy- 

The  Mining  Laboratory  has  been  rebuilt  so  as  to  give 
twice  the  space  for  machinery  and  a  lecture  room  and 
testing  laboratory.  The  Carruthers  Science  Hall  has 
been  improved  by  the  addition  of  a  ventilating  system, 
controlled  by  fans,  for  removing  the  foul  air  and  replac- 
ing it  with  pure  warm  air. 
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Since  1870  the  control  and  management 
Governmental  Manage-  l    ^,       r,  -^^  ,  , 
ment  of  Telegraphs.  °*  British   telegraph   system  has 

been  vested  in  the  government.  The 
effectiveness  of  the  service  seems  to  leave  little  ground 
for  complaint,  but  from  a  financial  point  of  view  the  re- 
sults are  entirely  unsatisfactory  and  calculated  to  make 
other  countries  think  twice  before  adopting  the  system. 
While  the  system  was  being  conducted  as  a  private 
enterprise  it  paid  dividends  of  8  to  14  per  cent.  Since 
the  government  assumed  control,  however,  there  have 
been  large  deficits  almost  every  year.  The  shortage 
last  year  on  a  total  business  of  three  and  a  quarter 
million  pounds  amounted  to  more  than  halt  a  million 
pounds.  The  aggregate  of  these  yearly  deficits  has  now 
reached  seven  and  three-quarter  million  pounds.  The 
astonishing  feature  of  the  case  is  the  fact  that  the  volume 
of  business  and  receipts  has  largely  increased. 


An  interesting  paper  on  the  above  sub- 
Eiectricity  vs.  Gas.  ject  was  recently  presented   by  Mr. 

White,  of  Cincinnati,  before  the  Ohio 
Electric  Light  Association.  The  figures  which  he 
gives  prove  conclusively  the  advantages  of  electricity 
over  gas  for  street  illumination.  He  showed  that  in 
about  60  percent,  of  the  cities  of  over  25,000  inhabitants 
in  the  United  States  gas  had  been  entirely  discarded 
in  favor  of  electricity  for  street  lighting  purposes.  In 
the  other  40  per  cent  of  the  cities  electricity  is  used  to  a 
greater  or  less  extent  and  is  steadily  growing  in  favor. 
In  only  one  city  has  electricity  been  replaced  bv  gas,  and 
it  is  said  that  the  explanation  of  this  bears  a  close  re- 
lation to  the  politics  of  the  city.  The  figures  regarding 
the  economy  of  the  two  kinds  of  illumination  are  par- 
ticularly timely,  and  show  that  electric  light  is  the 
cheaper.  The  cost  in  Chicago,  from  official  figures,  is 
S7S4.60  for  gas  lighting  per  mile  and  S5('>7.45  for  elec- 
tricity, while  the  brightness  of  illumination  of  the  latter 
is  much  superior  to  that  of  the  former.  Mr.  White 
submitted  the  statement  that  one  arc  of  800  actual 
useful  candle  power  will  give  as  much  light  as  20 
Welsbachs  of  40  candle  power. 


The  employment  of  persons  incom- 
Employment  of  Incom-      .....  r  .t       1  • 

petent  Attendants    P^^^"^  to  perform  the  duties  expected 

of  them  is  an  evil  which  exists,  perhaps, 
in  a  greater  or  less  degree,  in  every  branch  of  industry, 
and  is  therefore  not  altogether  foreign  to  the  electrical 
business.  The  claim  has  been  made  that  the  m.'^nufac- 
turing  companies  are  encouraging  the  employment  of 
incompetent  workmen  as  engine  and  dynamo  tenders. 
The  severe  competition  that  is  encountered  and  the 
desire  to  effect  a  sale  is  apt  to  induce  salesmen  to  lead 
thier  customers  to  underestimate  the  cost  of  attendance 
necessary  for  the  successful  and  economical  operation  of 
apparatus.  A  certain  firm  in  Toronto  who  are 
the  owners  of  an  isolated  electric  light  plant  are  said  to 
have  engaged  to  operate  the  plant  a  cheap  and  inex- 
perienced engineer.  The  mistake  thus  made  was  soon 
discovered  and  a  competent  engineer  substituted.  It 
has  been  stated  that  the  builders  of  the  engine  were 
responsible  for  the  employment  of  the  first  engineer, 
because  they  understated  to  the  owner  the  amount  of 
skill  and  attention  that  the  plant  would  require.  The 
necessity  is  apparent  that  manufacturers  of  electrical 
and  steam  apparatus  should  guard  against  having  the 
reputation  of  their  goods  suffer  as  the  result  of  inex- 
perienced attendance.     Cheap  labor  around  an  electrical 
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or  steam  plant  invariably  means  that  the  saving 
effected  in  salaries  wiil  be  more  than  offset  by  excessive 
operating  expenses. 


Experiments  to  determine  the  effect  of 
Effect  of  Snow  on  1     i_  •        u  »i 

Telephone  Wires.  °"  telephone  Wires  have  recently 

been  m?ide  by  Mr.  E.  Pierard,  a  tele- 
graph engineer  of  Belgium,  the  results  of  which  are  in- 
teresting. He  found  that  a  bronze  wire  2  mm.  in 
diameter  collected  an  ovoid  of  snow,  whose  two  axes 
were  respectively  28  mm.  and  36  mm.  The  weight  of  the 
snow  was,  roughly,  1.78  times  that  of  the  wire.  A 
smaller  wire  1.4  mm.  in  diameter  collected  an  envelope 
of  snow  4.38  times  its  own  weight.  The  result  of  this 
snow  collecting  on  the  wires  running  from  the  central 
office  in  Brussels  imposed  an  extra  weight  of  over  30 
tons  on  the  supports.  In  calculating  the  deflections 
produced  by  the  heavy  coats  of  snow  the  author  found 
that  in  many  cases  the  long  spans  were  safer  than  short 
ones.  This  was  because  the  long  spans  sagged  suffi- 
ciently to  enable  the  central  portions  to  find  additional 
supports  on  house  ridges,  etc.  \s  an  example  ot  what 
these  sags  would  be  with  the  weights  mentioned  above, 
the  author  found  that  with  a  syan  of  100  yards  there 
was  a  sag  of  four  yards,  with  a  span  of  550  yards  the 
sag  was  about  25  yards. 


At   the    annual    convention    of  the 

Electric  Lighting    National  Association  of   Officials  of 
statistics . 

Bureaus  of  Labor  Statistics  of  the 
United  States,  held  in  Albany  in  June,  1896,  a  committee 
was  appointed  to  undertake  an  investigation  of  the 
private  and  municipal  ownership  ol  water,  gas  and 
electric  light  plants.  This  committee  recently  submit- 
ted the  results  of  its  investigations,  which  are  pub- 
lished as  the  fourteenth  annual  report  of  the  Commis- 
sioner of  Labor.  The  general  Impression  is  that  one  of 
the  main  objects  of  the  report  was  t  j  prove  the  advan- 
tage of  municipal  as  compared  with  private  ownership. 
There  seems  no  reason  for  dissatisfaction  so  far  as  the 
abundance  of  information  in  the  report  is  concerned,  it 
being  perhaps  quite  as  complete  as  could  be  expected, 
considering  the  many  difficulties  met  with  in  gathering 
information  of  this  character.  It  is  equally  true  that 
the  results  neither  prove  nor  disprove  the  claim  that 
municipal  ownership  is  more  economical  than  private 
management.  Neither  is  it  difficult  to  discern  that  the 
compilers  of  the  report  were  partial  to  municipal 
ownership,  hence  their  statements  should,  in  our  opin- 
ion, be  discounted.  We  will  not  attempt  to  make 
deductions  from  the  numerous  tables  bearing  upon  the 
cost  and  operation  of  electric  light  plants,  this  being 
well  nigh  an  impossibility,  but  some  of  the  figures 
given  in  the  introduction  and  analysis  of  the  tables  are 
of  peculiar  interest.  It  is  shown  that  in  the  United 
States  there  ate  965  gas  plants,  of  which  but  14  are 
under  municipal  control.  The  number  of  electric  light 
plants  is  3,032,  of  which  460  are  municipal  and  2,572 
private.  The  report  covers  320  municipal  and  632 
electric  light  plants,  or  about  35  per  cent,  of  the  total 
number  in  the  United  States.  The  capacity  of  the 
electric  lighting  plants  has  been  given  by  taking  the 
rate  of  horse  power  of  the  engines  as  the  basis. 
It  is  noticeable  that  municipal  ownership  is  most 
common  in  respect  to  small  plants.  Of  those  of 
50  h.  p.  investigated  by  the  committee,  9  were 
municipal  and  6  private  ;  of  100  to  125  h.  p.,  13  were 


municipal,  and  10  private  ;  200  to  300  h.  p.,  14 
municipal,  19  private;  '500  to  750  h.p. ,  7  municipal, 
57  private;  1,000  to  1,500  h.  p.,  4  municipal,  34 
private  ;  while  of  5,000  h.p.  plants,  none  are  owned 
by  inunicipalities,  and  15  by  private  interests.  This 
is  also  shown  by  the  invested  capital,  320  municipal 
plants  representing  an  investment  of  $10,908,925,  and 
632  private  plants  an  investment  of  $1 13,917,815.  The 
cost  of  producing  electric  light  is  gone  into  at  some 
length.  In  this  one  of  the  largest  items  is,  of  course, 
ihe  salaries  and  wages  account.  This  is  divided  into 
two  sections,  that  of  salary  including  the  remuneration 
to  officers,  superintendents,  clerks,  etc.,  and  that  of 
wages  being  the  amount  paid  for  engineers,  firemen, 
dynamo  tenders,  linemen,  and  like  help.  In  seven  of 
the  groups  shown  the  average  cost  for  wages  exceeds 
that  in  the  private  plants,  while  in  eight  of  the  groups 
this  item  in  the  private  plants  is  greater  than  in  those 
municipally  controlled.  On  the  other  hand,  the  average 
cost  for  salaries  in  municipal  plants  is  smaller  in  every 
instance  than  in  private  plants,  in  some  cases  being 
less  than  one-half.  This  is,  indeed,  a  strange  anomaly, 
and  somewhat  contradictory.  It  is  in  calculations  of 
this  sort  that  the  advocates  of  municipal  ownership 
find  ground  on  which  to  base  their  so-cal'ed  arguments. 
Mu  nicipal  electric  light  systems  are  frequently  oper- 
ated as  an  adjunct  to  other  plants,  making  it  possible 
for  those  so  inclined  to  charge  an  unjust  proportion  to 
the  cost  of  operation. 


ANCHOR  ICE  AND  ELECTRICITY. 

A  NOVEL  use  has  been  found  for  an  electrical  stove  by 
the  Water  Board  of  Marquette,  Mich.  The  stove  has 
been  put  in  the  intake  pipe  which  supplies  the  water  to 
the  city  works  from  Lake  Superior,  and  its  purpose  is 
to  keep  anchor  or  needle  ice  from  forming  on  the  sides 
of  the  pipe  and  finally  stopping  the  flow.  The  stove  is 
the  invention  of  the  superintendent  of  the  local  electri- 
cal plant.  It  is  a  resistance  coil  like  those  used  for 
heating  street  cars,  and  is  made  in  circular  form  to  fit 
within  the  intake  pipe,  the  water  passing  through  it. 
Current  is  furnished  to  the  stove  at  slightly  above  one 
hundred  volts,  and  the  plan  i«  to  keep  it  in  constant 
operation  when  weather  conditions  are  favorable  for  the 
formation  of  needle  ice.  It  is  not  necessary  that  any 
great  quantity  of  heat  should  be  generated,  a  rise  of 
two  or  three  degrees  being  sufficient  to  melt  the  ice  as 
fast  as  it  forms.  The  cost  of  the  apparatus  is  $25,  and 
this  expenditure  will  save  at  least  $100,000  for  a  new 
and  deeper  intake. — N.  Y.  Evening  Post. 


THE  NERNST  LAMP  IN  GERMANY. 

From  a  lecture  given  by  Dr.  Nernst  in  Berlin  it  ap- 
pears that  Nernst  lamps  are  now  being  made  by  the 
Allgemeine  Elektricitats  Gesellschaft  in  25,  50  and  100 
c.  p.  sizes,  with  a  life  of  about  300  hours  and  an  effi- 
ciency of  I  ^  to  watts  per  candle  power,  lixperi- 
ments  are  also  being  made  with  lamps  of  higher  candle 
power.  The  wholesale  manufacture  of  110  and  220  volt 
lamps  will  be  commenced  as  soon  as  the  new  works, 
which  are  being  erected  by  the  company  for  that  pur- 
pose, are  completed.  The  German  patent  office  has 
dismissed  all  petitions  against  the  validity  of  the  Nernst 
lamp  patents. 


The  town  of  Berlin  lias  g'iven  a  contract  to  the  Berlin  das  & 
Klectric  Co.,  for  electric  and  gas  lighting'  for  a  period  of  five 
years  from  October  i  st,  1900. 
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A  CIVIC  TELEPHONE 
SYSTEM. 

The  question  of  muni- 
cipal ownership  of  tele- 
phone systems  is  at 
present  receiving  much 
consideration.  There 
seems  to  be  a  growing- 
tendency,  especially  in 
rural  districts  and  smal' 
towns,  to  form  local 
telephone  companies  for 
the  purpose  of  furnishing 
telephonic  communica- 
tion in  the  immediate 
vicinity  as  well  as  with 
adjacent  villages  and 
outlying  districts.  Many 
of  these  exchanges  are 
now  in  successful  opera- 
tion, especially  through- 
out the  province  of  Que- 
bec and  the  Maritime 
Provinces. 

The  town  of  Neepawa, 
Man.,  is  one  of  the  few 
corporations  in  western 
Canada  which  has  shown 
its  faith  in  municipal 
ownership  of  telephones. 
The  authorities  there 
have  recently  purchased 
from  Messrs.  Ness,  Mc- 
Laren &  Bate,  the  well- 
known  manufacturers  of 
telephones  and  electrical 
supplies  of  Montreal,  a 
complete  outfit,  consist- 
ing of  a  central  exchange 
switch-board,  with  a 
capacity  fori50  subscrib- 
ers, and  150  long  dis- 
tance telephones,  all 
supplied  and  installed  by 
the  above  firm.  An  illus- 
tration of  the  switch- 
board in  actual  use  is  shown  on  this  page.  This  type 
of  board  is  recognized  throughout  Canada  as  the 
standard  instrument.  The  drop  used  is  very  neat  and 
occupies  little  room  ;  the  jack  being  placed  immediately 
under  the  drop  permits  of  making  up  the  switchboard 
with  a  capacity  for  a  large  number  of  connections  in  a 
comparatively  small  space.  The  latest  styles  of  ex- 
change connections  are  used,  such  as  cam  levers  and 
push  buttons  for  generator,  separate  "  ring  off"  drops, 
head  receiver  for  operator  when  required,  and  also  a 
special  attachment  for  night  alarm,  the  drop  in  falling 
making  connection  with  a  local  battery  and  bell  which 
continues  ringing  until  the  drop  is  reset.  Connections 
with  subscribers'  lines  are  all  made  at  the  rear  of  the 
board  in  a  convenient  manner,  each  line  being  attached 
to  a  binding  post  on  a  nuinbered  strip  so  as  to  be 
easily  available  for  reference. 

Aerial  lead  encased  cable  is  generally  used  for  con- 
necting the  switchboard  with  the  line  wires  of  sub- 
scribers, the  distributing  cable  box  being  placed  on  the 
nearest  pole  and  connections  made  there  when  plant  is 


SWI  I  CllliOAkl)   IN  TKl.KrilONE  KxcUANCiK  AT  Nf.eia\\a,  Ma. 
(Insi.illed  by  Messrs.  Ness,  McL-iren  &  Bate.) 


installed.  Kach  telephone  m.iy  be  grounded  sep.^rately 
or  a  metallic  return  used  by  having  a  special  switch-board 
suited  for  the  purpose.  The  latter,  however,  costs 
double  the  amount  of  the  former. 

That  the  system  installed  at  Neepawa  has  given 
eminent  satisfaction  is  shown  by  a  letter  received 
recently  from  the  authorities.  Writing  on  their  behalf, 
Mr.  J.  W.  Pattison,  secretary-treasurer  ot  the  munici- 
pality, says  that  "  While  at  first  you  made  up  for  us 
and  installed  only  100  ot  your  Milde  long  distance 
telephones,  we  have  since  had  to  order  from  you 
several  additional  lots  of  instruments,  the  number  of 
subscribers  having  increased  until  we  have  now  out 
full  complement.  The  system  is  giving  perfect  satis- 
faction." 

The  independent  telephone  idea  appears  to  be 
growing.  In  Sweden  the  telephone  system  is  under 
state  control,  and  it  is  said  that  there  are  more  tele- 
phones in  use  in  that  country  than  anywhere  else  in  the 
world.  Throughout  the  United  States  it  has  already 
assumed  large  proportions. 
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PROPOSED  ELECTRIC  RADIAL  RAILWAYS. 

For  some  time  a  system  of  electric  railways  radiating 
from  the  city  of  Toronto,  and  passing  through  the 
somewhat  thickly  settled  districts  of  Central  Ontario, 
has  been  agitated.  The  City  Council  of  Toronto 
instructed  the  Committee  on  Works  to  submit  a  report 
on  such  a  system.  This  was  done  by  Aid.  Lamb,  as 
Chairman  of  that  Committee,  in  May  last.  A  careful 
study  of  the  question  was  made  by  Aid.  Lamb,  who 
outlined  a  scheme  the  execution  of  which,  he  believes, 
will  result  in  a  great  expansion  of  the  trade  of  Toronto 
and  be  of  great  benefit  to  the  city  and  surrounding 
districts. 

The  proposed  system  consists  of  six  main  lines,  with 
four  branches,  the  route  of  which  is  shown  by  th>i 
accompanying  map.  The  total  mileage  of  the  proposed 
system  is  354  miles.    The  City  Engineer  of  Toronto 


teed  by  the  respective  municipalities  in  the  proportion  of 
their  assessed  values.  The  total  value  of  bonds  would 
be  equal  to  a  guaranteed  assessment  of  2^  per  cent,  upon 
the  respective  assessed  value  of  each  municipality.  The 
interest  of  such  guaranteed  bonds  would  be  the  first 
charge  upon  the  earned  profits,  so  that  in  all  probability 
there  would  be  no  expense  incurred  to  the  different 
municipalities  except  the  liability  of  a  guarantee. 

2.  The  city  and  townships  could  contain  control  of 
the  system  as  a  public  franchise  by  constructing  the 
tracks,  bridges,  etc.,  at  a  cost  of  $2,850,000,  under  the 
same  financial  basis  as  above,  and  invitmg  tenders 
under  certain  terms  and  condtitions  for  operating  the 
road,  the  contractor  supplying  all  overhead  work,  elec- 
tric plant,  cars,  etc.,  and  the  guaranteed]interest  upon 
the  municipal  bonds  to  be  the  first  charge. 

3.  The  city  of  Toronto,  the  counties  or  townships 
to  combine  tor  the  purpose  of  advertising  for  tenders 
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Proposed  System  of  Electric  Radial  Railways  from  Toronto. 


estimates  that  the  cost  of  constructing  the  system  would 
be  approximately  $5,000,000,  made  up  of  $2,850,000 
for  construction  of  tracks,  grading,  bridging,  etc.,  and 
$2, 1 50,000  for  overhead  work,  power  houses,  machinery, 
car  barns,  equipment,  etc.  The  cost  of  supplying  power, 
the  engineer  states,  will  depend  largely  upon  the  amount 
of  water  power  available  along  the  different  routes,  and 
also  as  to  the  feasibility  of  transmitting  power  from  the 
Niagara  Peninsula. 

The  assessed  value  of  the  city  of  Toronto  is  $125,736,- 
000,  and  that  of  the  townships  through  which  it  is 
proposed  to  extend  the  radial  system  $91,578,618, 
making  a  total  assessed  value  of  $217,314,618.  The 
population  of  Toronto  is  225,000,  and  of  the  townships 
187,834. 

The  following  propositions  for  building  the  system 
have  been  made  by  Aid.  Lamb  : 

I.  That  the  city  of  Toronto,  together  with  the  townships 
to  be  benefitted,  could  jointly  build  and  equip  the  entire 
system  at  a  cost  of  $5,000,000  by  the  issue  of  bonds 
bearing  interest  at  3  per  cent.,  said  bonds  to  be  guaran- 


for  the  exclusive  privilege  of  constructing  and  operating 
the  proposed  railways. 

A  further  step  has  )ust  been  taken  by  Aid.  I^amb,  who 
is  having  prepared  an  act  to  incorporate  the  Toronto 
and  Central  Ontario  Klectric  Radial  Railways,  with^  a 
capital  of  $5,000,000,  to  construct  and  operate  the  sys- 
tem in  conjunction  with  the  different  municipalities. 
He  is  said  to  have  received  positive  assurance  that  such 
a  company  could  be  financed  in  New  York  city,  but 
Canadian  capitalists  will  be 'given  the  preference. 

The  routes  as  suggested  on  the  map  are  not  final,  but 
may  be  changed  to  others  more  advantageous  or  to  suit 
the  financial  support  given  by  such  townships  as  may 
wish  to  avail  themselves  of  the  system.  .'\n  adjunct  to 
the  scheme  is  the  extension  of  the  Metropolitan  electric 
railway  from  Thornhill  east  to  Markham,  from  the  main 
line  just  north  of  Richmond  Hill  west  to  Schomberg, 
and  from  Newmarket  north  to  Jackson's  Point. 

The  construction  of  such  a  system  of  electric  railways 
could  not  but  prove  of  great  benefit  to  the  country  dis- 
tricts. It  would  increase  the  value  of  the  farms  in  the 
several  localities  and  provide  the  farmer  with  an  easy 
means  of  getting  his  produce  to  market.  In  the  United 
States  similar  systems  are  said  to  be  operated  with  suc- 
cess and  as  a  profitable  investment  to  the  promoters 
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BANQUET  OF  STATIONARY  ENGINEERS. 

The  annual  banquet  of  Toronto  No.  i,  Canadian  Association  of 
Stationary  Engineers,  will  take  place  at  the  Walker  House, 
Toronto,  on  Thanksg'iving'  eve.,  October  17th.  Such  arrange- 
ments have  been  made  as  ensure  an  evening  of  pleasure.  The 
local  committee  is  composed  of  Messrs.  G.  C.  Mooring,  president; 
J.  W.  Marr,  secretary  ;  W.  L.  Outhwaite,  treasurer  ;  W.  J.  Webb, 
A.  M.  Wickens,  H.  E.  Terry,  S.  Thompson,  John  Fox,  A.  Storer 
and  Jas.  Bannon.  The  tickets  are  one  dollar,  and  may  be 
obtained  from  any  member  of  the  committee. 


CHIMNEY  CONSTRUCTION.* 

By  E.  J.  Philip. 

The  construction  of  chimneys  does  not  give  us  much  thought, 
like' many  other  things  we  have  to  deal  with,  until  we  have  to 
construct  one,  and  when  you  begin  to  look  up  facts  it  will  surprise 
you  how  little  real  information  there  is  to  be  had  on  the  subject. 

In  the  old  country,  where  there  are  many  large  chimneys  used 
for  all  purposes,  there  is  on  record  much  information  both  in 
reference  to  building,  straightening  and  taking  down.  Most  of 
the  very  high  chimneys  are  used  for  other  purposes  than  pro- 
ducing draft  to  burn  coal,  such  as  carrying  off  the  poisonous 
gases  from  chemical  works,  etc.  There  is  a  book  published 
called  "  Tall  Chimney  Construction,"  which  gives  the  general 
details  of  many  stacks  built  in  the  old  country,  and  from  these  re- 
cords you  can  make  formula  to  guide  you  in  designing  a  new  stack. 

Let  us  consider  what  is  the  proper  method  of  designing  a 
chimney  for  any  given  purpose.  The  first  question  is,  "  What  Is 
the  chimney  for,  or  what  is  it  to  do  ?"  for  this  will  govern  some 
details  of  the  shell.  For  instance,  if  it  is  to  produce  draft  for 
ventilation,  it  will  not  require  to  be  lined  with  fire-brick,  nor  will 
there  be  any  benefit  in  putting  in  a  loose  lining. 

We  will  suppose  the  chimney  under  our  consideration  is  to 
induce  draft  to  burn  coal,  as  that  is  the  most  likely  duty  of  any 
chimney  that  we  will  be  connected  with. 

The  size  of  the  flue  is  the  first  dimension  you  will  require,  and 
it  will  depend  on  the  quantity  of  coal  to  be  burned  and  the  veloc- 
ity of  the  gases  up  the  shaft.  It  is  easily  understood  that  as 
chimney  powers  increase  the  dimensions  do  not  increase  propor- 
tionately. To  illustrate  this  I  will  take  some  figures  from  a 
table  in  a  reliable  work  : 

A  chimney  70  ft.  high,  30  "  diameter  -  100  h.p. 
"       "       200  ft.    "     66  in.    "         =  1000  h.p. 

That  is,  the  high  chimney  with  five  times  the  area  equals  ten 
times  the  power  ;  and  while  I  am  not  sure  that  this  proportion  is 
right,  it  seems  to  illustrate  the  way  the  formula  works.  The  only 
correct  way  is  to  calculate  the  number  of  cubic  feet  of  gas  going 
up  the  chimney  at  the  average  velocit}',  and  the  area  of  this 
column  is  the  area  of  the  chimney.  The  rate  of  combustion 
depends  on  the  draft,  and  the  draft  depends  on  the  height  of  the 
chimney  and  the  temperature  of  the  gases.  The  height  of  the 
stack  is  nearly  always  determined  by  the  surroundings,  as  the 
stack  must  of  necessity  be  above  any  buildings  or  hills,  and  I 
might  say  that  the  average  stack  is  higher  than  is  necessary. 
However,  when  there  are  no  buildings  or  hills,  the  following 
formula  will  establish  the  height.  This  is  known  as  Gale's  formula  : 

120/F\2 

After  getting  the  height,  the  area  may  be  obtained  by  Kent's 

.06F.  ^  . 

formula,  which  is  :    A=    , —     In  this  rule  the  effective  area  is  ob- 
VH 

tained  and  is  two  inches  less  all  round  than  the  actual  area.  This 
two  inches  is  to  make  up  the  friction  of  shaft.  We  now  have 
area  of  chimney  and  height  of  it.  I  might  say  that  exper- 
ience has  shown  that  to  burn  hard  screenings  requires  175  feet 
stack,  for  buckwheat  150  feet,  and  for  soft  coal  80  to  100  feet. 
This  is  a  pretty  fair  basis  to  start  from.  We  will  suppose  our 
chimney  is,  say,  100  feet  high  and  40  square  feet  area.  It  looks 
a  simple  matter  to  construct  a  stack fiaving  this  information,  and 
so  it  is,  only  you  must  go  about  it  in  the  right  way.  To  continue 
your  calculations  after  getting  the  size,  you  start  at  the  top  and 
work  down.    Authorities  say  that  a  chimney  having  a  flue  over 
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five  feet  in  diameter  shall  be  brick  thick  at  the  top  ;  from 
three  to  five  feet  in  diameter,  one  brick  ;  and  under  three  feel, 
half  a  brick.  A  chimney  five  feet  or  over  would  have  this  size 
for  the  first  25  feet  down  and  would  increase  }z  brick  for  each  25 
feet.  This,  according  to  calculations,  is  almost  loo  much.  If 
can  run  30  to  40  feet  each  stage,  but  will  depend  on  kind  of 
material,  that  is,  whether  hard  or  soft  brick,  and  whether  built 
in  cement  or  lime  ;  30  to  40  feet  will  work  with  good  material 
and  workmanship.  Having  laid  out  the  different  thicknesses  of 
wall,  and  knowing  the  batter,  which  varies  with  different  builders 
and  conditions  from  1/16  to  ^  of  1  inch,  having  this  you  can  get  the 
weight  of  shaft  or  chimnej-  proper.  In  large  chimneys  it  is  usually 
specified  what  they  shall  weigh  per  cubic  foot,  .\fter  getting 
weight  you  can  decide  how  much  bearing  surface  you  will  require 
for  the  kind  of  soil  you  have  at  the  foundation.  Various  bearing 
powers  of  soil  are  given  as  follows  :  Hard  rock,  native  bed,  100 
tons  sq.  foot  ;  clay,  dry,  4  to  6  ;  moderate  dry,  2  to  4  ;  soft,  i  to 
2  ;  gravel  and  coarse  sand,  8  to  10;  sand  compact  and  well 
cemented,  4  to  6  ;  clean  dry  sand,  2  to  4  ;  quicksand  and  alluvial 
soils,      to  I  ton  per  square  foot. 

When  the  ground  is  soft  you  would  require  piling  or  limbering, 
and  to  spread  it  out  over  a  considerable  surface.  The  weight  in 
tons  divided  by  bearing  power  of  soil  gives  surface  required. 
Wind  pressure  is  also  an  important  factor  in  getting  the  area  of 
the  base.  I  will  not  go  into  the  rules  affecting  wind  pressure, 
but  experience  has  shown  that  at  the  base  of  shaft  proper  its 
diameter  shall  be  i/ioth  of  height  for  square  chimney,  i/ii  for 
octagon,  and  1/12  for  round.  In  considering  wind  p-essure  it  is 
usually  figured  at  from  25  to  56  lbs.,  by  different  authorities. 
This  must  be  resisted  bv  foundation,  as  you  can  see  that  if  the 
chimney  rocks  over  with  wind  it  will  throw  its  entire  weight  on 
one  side  of  foundation.  In  considering  wind  pressure  it  is 
necessary  to  take  into  account  whether  chimney  is  protected  bv 
buildings  or  standing  in  an  open  field.  If  the  chimney  is  built  into 
a  building,  windage  may  be  almost  disregarded  except  for  piece 
above  the  roof. 

There  has  been  a  great  deal  written  and  many  discussions  as  10 
the  merits  of  different  shaped  llues,  but  experience  and  tests  have 
shown  that  a  parallel  flue  is  the  best  or  as  good  as  any  shafw. 
The  arguments  for  taper  flues  are  something  like  this,  that  the 
gases  slow  down  due  to  cooling  as  they  go  up,  and  consequently 
they  require  more  room,  and  the  flue  should  get  larger  ;  others 
say  that  the  gases  cooling  down  contract  in  volume,  and  therefore 
the  flue  should  get  smaller  so  as  to  take  the  same  shape  as  the 
column  of  gas.  Experience  has  shown  that  both  are  correct.  The 
gases  contract  and  get  smaller  and  consequently  need  less  room, 
but  they  also  slow  down  in  velocity,  due  to  their  greater 
weight  and  therefore  need  more  room.  In  this  way  they  just 
balance  up  and  require  a  parallel  flue.  .Authorities  say  a  round 
parallel  flue  is  the  best  for  all  purposes,  and  the  nearest  approach 
is  the  next  best. 

The  chimney  should  be  finished  with  a  tap  of  some  material 
that  will  stand  the  weather.  I  like  cast  iron  best,  but  a  cap  can 
be  moulded  of  Portland  cement,  and  if  the  stack  is  for  smelting 
work,  of  fire  clay.  These  materials  stand  well,  and  if  there  is  a 
ladder  on  the  chimney  they  can  be  kept  in  repair.  A  ladder  should 
always  be  built  on  the  shaft,  as  it  makes  a  means  of  examining  it 
at  any  time,  and  if  repairs  are  needed  they  can  be  done  easily. 

Lightning  conductors  are  also  approved  and  disapprove^]  ; 
but  if  a  chimney  is  the  highest  object  in  its  vicinity  it  is  likely 
to  take  the  discharge  from  a  storm  over  it,  and  a  properly 
erected  conductor  will  carry  it  off.  although  many  stacks  are 
standing  without  any. 


The  Cayug.i  Electric  Light  Company,  of  Cayuga,  Ont.,  recent- 
ly suffered  the  loss  of  their  electric  light  plant  by  fire. 

The  electrical  kitchen  is  a  feature  of  the  Paris  Exposition,  it 
being  probably  the  most  elaborate  affair  of  its  kind  ever  installed. 
Between  three  hundred  and  four  hundred  g-uests  have  been 
cared  for  daily.  The  mean  consumption  of  electricity  amounts 
to  about  six  cents  per  guest  per  day.  The  main  advantage  with 
the  electric  kitchen  is  the  rapidity  with  which  food  can  be  cooked 
and  the  absence  of  smoke  and  all  posssble  danger  of  fire. 
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ENGINE  ROOM  NOTES. 

W.  H.  Wakeman,  in  the  Wood-Worker. 

It  is  always  a  good  plan  to  watch  an  engine  carefully  for  loose 
pins,  setscrews  and  nuts,  for  an  ounce  of  prevention  of  accidents 
in  this  way  is  worth  several  pounds  of  cure,  after  an  engine  is 
wrecked  by  the  failure  of  a  governor  to  do  its  duty. 

Grate  bars  should  fit  the  furnace  so  as  to  prevent  waste  of 
fuel  ;  but  they  should  not  be  wedged  in  so  lightly  that  when 
they  are  expanded  by  heat  they  will  be  ruined. 

Friction  clutches  and  cut  off  couplings  are  a  great  convenience 
in  a  mill  or  factory  ;  they  enable  the  operatives  to  quickly  stop  a 
line  of  shafting  in  case  an  accident  happens,  without  waiting  to 
get  word  to  the  engineer.  They  also  save  power  by  making  it 
convenient,  or  possible,  to  allow  one  or  more  lines  of  shafting  to 
remain  at  rest,  when  not  needed  for  use. 

When  selecting  hangers,  choose  those  which  will  admit  of 
taking  out  the  shafting  without  removing  the  bolts  holding  the 
hangers  ;  in  case  of  repairs  it  may  save  much  lime  and  expense. 

When  laying  out  holes  in  belts  for  lacing,  do  not  locate  them  so 
near  together  that  the  strength  of  the  belt  will  be  seriously  im- 
paired ;  and  after  you  have  laced  it,  draw  in  extra  pieces  of 
lacing  so  that  they  will  come  between  belt  and  pulley  when  in 
use,  as  they  will  save  the  lacing  that  holds  the  belt  together. 

It  is  poor  policy  to  allow  any  kind  of  packing  to  remain  in 
use  too  long,  and  especially  so  in  the  case  of  valve  stems  on 
Corliss  engines,  which  are  often  made  of  a  composition  that  is 
easily  cut  and  grooved. 

When  an  injector  has  worked  well  for  some  time,  then  de- 
clines further  service,  examine  the  feed  pipe  to  boiler  and  see 
if  it  has  become  choked  with  scale  and  sediment. 

It  is  a  good  plan  to  use  a  little  oil  on  asbestos  vvicking,  when 
packing  valve  stems,  but  if  much  is  put  on  it  makes  an  unsightly 
mess  on  the  bonnets  of  nick'e-plated  radiator  valves  and  in  other- 
similar  places. 

It  is  very  annoying  to  an  engineer  who  understands  his  busi- 
ness, to  find  that  as  soon  as  the  flywheel  begins  to  revolve  in 
the  morning,  or  when  starting  up  after  dinner,  some  workman  in 
the  shop  has  started  a  heavy  machine  into  operation.  As  a  rule 
these  machines  do  not  turn  out  good  work  when  running  at  a 
slow  speed  ;  but  whether  they  do  or  not,  they  should  never  be 
started  until  the  engine  has  attained  its  full  speed.  Machinery 
jn  silk  mills  and  similar  places  are  exceptions  to  this  rule,  but 
wood-working  machinery  is  not. 

Metallic  piston  rod  packing  is  a  very  good  thing  to  have, 
but  some  kinds  are  made  in  the  form  of  a  wedge,  and  if  an 
engineer  screws  the  nuts  on  the  studs  up  tightly,  he  may  get 
himself  into  trouble  ;  therefore  he  should  go  slowly  until  he  fully 
understands  the  construction  of  the  packing  in  his  stuffing  box. 

If  the  indicator  diagram  from  your  engine  shows  an  imper- 
fection for  which  you  cannot  account,  be  sure  that  the  indicator 
piston  is  well  oiled  before  losing  sleep  to  worry  over  it,  for  the 
oil  may  change  the  whole  aspect  of  affairs. 

Boiler  compounds  are  necessary  in  many  cases,  but  as  soon  as 
scale  is  removed  from  the  shell  and  tubes,  it  should  he  taken 
out  without  delay,  as  it  may  cause  the  crown  sheet  to  be  burned. 

Flange  unions  in  the  main  steam  pipe  between  the  lubricator 
and  the  cylinder  should  be  packed  with  asbestos  millboard, 
copper  gaskets,  or  some  other  substance  that  hot  oil  will  not 
dissolve. 

Where  a  jet  condenser  is  in  use,  some  of  the  exhaust  steam 
will  find  its  way' back  into  the  boiler,  after  being  condensed  and 
passing  to  the  hot  well  ;  therefore  measures  should  be  taken 
to  remove  cylinder  oil  from  it  before  it  is  condensed. 

If  the  main  belt  on  your  engine  has  run  steadily  for  years  or 
months,  and  then  begins  to  "flop"  in  an  unreasonable  manner, 
do  not  hasten  to  saw  a  piece  out  01  the  floor  through  which  it 
runs,  nor  yet  to  cut  a  piece  out  of  the  belt,  but  apply  an  indicator 
and  see  if  the  valves  do  not  need  reselling. 

Every  pound  of  back  pressure  on  the  piston  of  an  engine 
means  another  pound  of  forward  pressure,  which  in  turn  means 
more  fuel  for  the  boiler,  hence  the  back  pressure  should  be 
reduced  to  the  lowest  point  possible.  This  is  what  a  condenser 
is  used  for. 


At  the  time  of  going  to  press  the  tenders  received  for  electric 
light  and  power  plant  for  the  corporation  of  Morrisburg,  Ont., 
have  not  been  made  public. 


SPARKS. 

The  Royal  Electric  Company  are  said  to  have  decided  to  close 
down  the  electric  plant  at  Aurora,  Ont. 

Mr.  S.  Glass,  chief  engineer  of  the  Victoria  Hospital,  London, 
has  recommended  that  a  third  boiler  be  put  in. 

The  Cataract  Power  Company,  of  Hamilton,  have  put  in  a  new 
3,000  horse  power  turbine  at  their  DeCew  Falls  power  house. 

Reeve  Savage,  of  Richmond  Hill,  Ont.,  will  submit  to  the  coun- 
cil of  that  village  a  proposition  for  a  system  of  municipal  electric 
lighting. 

Mr.  Roderick  J.  Parke,  E.E.,  of  Toronto,  has  been  advised  by 
the  town  council  of  Perth,  Ont.,  of  his  appointment  as  valuator 
for  the  town. 

The  Water  Committee  of  the  Montreal  City  Council  has  decided 
to  call  for  tenders  for  the  proposed  electric  motor  plant  for  the 
high  level  reservoir. 

The  ratepayers  of  Almonte,  Ont.,  will  vote  on  a  by-law  on 
October  20th  to  raise  $30,000  by  the  issue  of  debentures  to  es- 
tablish an  electric  light  plant. 

There  is  a  deadlock  between  Messrs.  Eager  &  Sanderson  and 
the  village  council  of  Winchester,  Ont.,  over  the  price  for  electric 
lighting.  If  an  agreement  is  not  reached  the  lights  may  be  dis- 
continued. 

The  Berlin  Furniture  Co.,  Berlin,  Ont.,  have  placed  an  order 
with  The  Electrical  Construction  Company,  of  London,  Limited, 
for  a  150  light  multipolar  dynamo  to  be  installed  in  their  new  fac- 
tory. 

Col.  Tracey,  of  Vancouver,  has  estimated  the  value  of  the 
property  of  the  Revelstoke  Water,  Power  &  Light  Company,  of 
Revelstoke,  B.C.,  at  $69,970.  The  company  asks  for  the  property 
$:6,775- 

The  tender  of  the  Goldic  &  McCulloch  Company,  of  Gait,  for 
an  engine  and  boiler  for  ihe  Newmarket  electric  light  plant,  has 
been  accepted.  Plans  for  an  addition  to  the  power  house  have 
been  made. 

Adelard  Bolduc,  of  Hull,  is  issuing  the  Hull  Electric  Company 
for  $10,000  for  the  death  of  his  son,  who  was  killed  by  an  electric 
car.  The  plaintiff  claims  that  the  car  was  running  at  a  high  rate 
of  speed  and  was  not  provided  with  a  fender. 

The  Electrical  Construction  Company,  of  London,  Limited,  have 
secured  the  contract  for  the  supply  of  a  600  light  generator,  and 
for  the  complete  wiring  of  the  new  buildings  of  the  McLaughlin 
Carriage  Co.,  Oshawa,  Ont. 

The  Standard  Light  &  Power  Company,  of  Montreal,  have  elected 
directors  as  follows  :  President,  W.  McLea  Walbank  ;  vice  presi- 
dent, J.  H.  Burland  ;  secretary,  D.  Craig;  Peter  Lyall,  S.  Finle}, 
W.  S.  Evans,  L.  Henault  and  R.  Wilson  Smith. 

Mr.  E.  B.  Douglas,  president  of  the  Sault  Ste.  Marie  Pulp  & 
Paper  Company,  has  placed  before  the  councils  of  Fort  William 
and  Port  Arthur,  Ont.,  a  proposition  to  supply  these  towns  with 
electric  light  and  power,  developed  from  the  Kakabeca  Falls. 

Negotiations  are  said  to  have  been  in  progress  for  the  purchase, 
by  an  American  syndicate,  of  the  plant  of  the  Trenton  Electric 
Company.  The  purpose  of  the  syndicate  is  said  to  be  to  largely 
increase  the  present  capacity  of  the  plant.  We  have  not  learned 
that  the  purchase  has  yet  been  consummated. 

The  Brandon  Electric  Light  Company,  of  Brandon,  Man.,  are 
making  good  progress  with  the  development  of  the  power  of  the 
Little  Saskatchewan  river.  The  work  of  building  the  dam  is  near- 
ing  completion,  and  the  power  house  has  been  commenced.  It  is 
probable  that  the  town  waterworks  will  be  operated  by  electric- 
ity. 

The  Parry  Sound  Electric  Light  Co.  are  remodelling  their  power 
house  and  putting  in  two  new  boilers  and  one  new  engine,  manu- 
factured by  the  Waterous  Engine  Co.,  of  Brantford,  and  one  75 
k.w.  monocyclic  generator.  The  plant,  when  fully  equipped,  will 
consist  of  three  water-wheels,  two  monocyclic  generators  of  75  k.w. 
each,  and  an  auxiliary  steam  plant  of  150  h.p. 

T^e  incandescent  oil  lamp  invented  by  Mr.  V.  L.  Emerson,  of 
Ottawa,  was  recently  given  a  test  in  that  city.  Six  16  candle 
power  electric  lights,  we  are  told,  illuminated  the  room  in  which 
the  party  of  witnesses  sat,  and  one  student  lamp,  (he  globe  of 
which  was  of  about  the  size  and  appearance  of  the  ordinary  auer 
burner,  was  placed  on  the  lable.  This  light  was  constantly  turn, 
ed  on  and  off  to  show  the  contrast  between  the  six  16  candle- 
power  electric  lights  and  the  new  invention,  and  it  is  reported 
that  the  difference  in  brilliancy  was  remarkable. 
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DYNAMO  PLANT  FOR  TELEGRAPH  WORK. 

The  C.  p.  R.  Telegraph  Company  have  installed  a  plant  of 
motor  generators  in  their  Toronto  office,  to  supply  current  to 
their  circuits.  The  plant  is  located  in  the  old  battery  room,  which 
formerly  was  filled  with  battery  stands  supporting  some  two 
thousand  cells,  all  of  which  have  been  done  away  with — the 
dynamo  room  now  occupying  about  one-quarter  of  the  space 
which  had  been  taken  up  with  battery  jars.  The  machines  con- 
sist of  twelve  Lundell  motor  generators,  manufactured  by  the 
Sprague  Electric  Company,  resting  on  two  heavy  wooden 
stringers  raised  30  inches  above  the  floor.  Connection  is  made 
by  means  of  twelve  5-conductor  cables  (one  cable  to  each 
machine)  with  the  switchboard,  consisting  of  a  slab  of  slate  on 
which  are  muonted  the  necessary  switches.  The  switchboard  is 
bolted  to  a  framework  of  angle  iron  secured  to  the  floor  and 
ceiling.  On  each  side  of  the  switchboard,  mounted  on  wooden 
cross-bars  bolted  to  the  iron  frame,  are  the  rheostats,  one  for 
each  machine  ;  above  the  switchboard  are  the  ammeter  and 
voltmeter,  of  Weston  make.  The  voltmeter  is  provided  with  a 
flexible  conducting  cord  and  wedge,  by  means  of  which  the 
voltage  of  any  circuit  can  be  taken.  By  means  of  a  double  throw 
two  pole  main  switch  connection  can  be  had  with  either  the  over, 
head  or  underground  circuits  of  the  Toronto  Electric  Light  Co. 
In  the  circuit  between  the  main  switch  and  the  motor  switches  is 
placed  a  reversing  switch,  which  is  used  on  occasions  when 
service  current  happens  to  be  reversed.  In  the  main  circuit  there 
is  also  a  regulating  rheostat  and  an  underload  switch.  On  the 
upper  part  of  the  switchboard  are  located  the  secondary  switches, 
by  which  connection  is  made  with  the  cable  leading  to  the 
operating  room,  where  the  secondary  currents  are  distributed  to 
the  wires  through  lamp  resistaiices.  The  machines  are  wound 
for  225  volts  primary,  the  secondary  ratings  being  as  tollows  : 
One  of  100  volts,  2.5  amperes  ;  two  of  30  volts,  34  amperes  . 
three  of  J 30  volts,  3  amperes  ;  three  of  200  volts,  2.5  amperes  . 
and  three  of  400  volts,  2.5  amperes.  It  being  necessary  to  run 
only  seven  machines  constantly,  one  mjichine  of  each  voltage  is 
allowed  to  remain  idle  in  reserve.  The  secondary  switches  are 
so  arranged  that  the  machines  can  be  transposed  without  in- 
terruption to  continuity  of  current  supplied  to  operating  room. 


PERSONAL. 

Mr.  Wm.  Tarlin,  late  of  Mitchell,  Ont.,  has  been  appointed 
manager  of  the  electric  light  plant  at  Palmerston,  Ont. 

Mr.  Thos.  Potter,  who  for  eleven  years  past  was  superin- 
tendent of  the  Walkerton  Light  and  Power  Co.,  has  recently 
resigned.  * 

Mr.  Walter  Stillwell,  head  dynamo  tender  for  the  St.  John 
Street  Railway  Company,  has  resigned,  to  accept  a  position  in 
Sydney,  C.  B. 

Mr.  Andrew  Ingram,  of  Seaforlli,  has  removed  to  Kincardine, 
where  he  becomes  superintendent  of  the  electric  light  plant 
owned  by  the  town. 

It  is  announced  that  Mr.  W.  E.  Gower,  C.  E.,  of  Montreal,  wil' 
in  future  reside  in  Great  Britain  as  the  representative  theie  of  the 
American  Stoker  Company. 

The  Electrical  News  recently  had  the  pleasure  of  a  call 
from  Mr.  Harvey  Hubbell,  an  extensive  manufacturer  of  brass 
machinery  screws,  of  Bridgeport,  Conn. 

Mr.  Geo.  Patterson  has  resigned  the  management  of  the 
Amherst  Electric  Light  Company,  of  Amherst,  N.  S.,  and 
purposes  spending  the  winter  at  his  home  in  Truro  to  recuperate 
his  health. 

Mr.  G.  F.  MacDonald,  city  electrician  of  Ottawa,  Onl., 
attended  the  recent  convention  of  the  Association  of  Municipal 
Electricians  held  in  Pittsburg,  Pa.  Mr.  MacDonald  was  honored 
by  being  re-elected  vice-president  of  the  association. 

It  is  with  pleasure  that  we  notice  that  Mr.  P.  McCullough,  late 
chief  electrician  for  the  Toronto  Railway  Company,  who  went 
to  England  a  few  months  ago,  has  been  appointed  assistant 
manager  o*'  the  municipal  tramway  system  at  Liverpool,  England. 

Mr.  L.  W.  Gill,  B.  A.  Sc.,  of  Montreal,  has  been  appointed 
lecturer  in  the  newly  appointed  chair  of  electrical  and  mechanical 
engineering  in  the  Kingston  School  of  Mining.  Mr.  Gill  is  a  gold 
medalist  of  McGill  and  will  no  doubt  fill  his  appoinlnient  in  an 
acceptable  manner. 

Mr.  E.  J.  Philip,  who  tor  a  number  of  years  has  been  chief 
engineer  for  the  T.  Eaton  Company,  Toronto,  has  tendeied  his 
resignation.    Besides   having  the   surpervision   of    the  large 


electrical  and  steam  plant,  Mr.  Philip  acted  as  mechanica 
superintendent  of  the  entire  establishment. 

Mr.  Ralph  D.  Marchand,  who  for  some  years  was  exp>ert  for 
the  Westinghonse  Electric  and  Manufacturing  Company  in 
connection  with  the  long  distance  transmission  of  electricity 
is  reported  to  have  accepted  a  similar  appointment  with  the 
Montreal  Street  Railway  Company  and  the  Chambly  Manufac- 
turing Company. 


SPARKS. 

The  talk  of  an  electric  railway  from  Yarmouth  to  Digby,  N'.S., 
has  been  revived. 

Mr.  Edmund  Conway,  of  the  Quebec  Railway, Light  &  Power 
Company,  has  been  granted  a  patent  on  a  street  car  fender. 

Judge  McDougall  has  been  named  as  arbitrator  in  connection 
with  the  purchase  of  the  electric  light  plant  by  the  town  of  Wood- 
stock, Ont. 

The  annual  meeting  of  the  Meichants  Telephone  Comf>any,  of 
Montreal,  was  held  in  that  citj  a  few  days  ago.  The  directors 
were  re-elected. 

A  syndicate  is  negotiating  for  the  purchase  of  Lake  Park  from 
Mr  P.  P.  Salter,  with  a  view  to  improving  the  park  and  building 
an  electric  railwav'  to  Carleton  Place. 

The  Goderich  Engine  and  Bicycle  Company  are  now  manufac- 
turing the  Whiting  automatic  pump,  having  acquired  the  exclus- 
ive right  to  manufacture  this  pump  in  Canada. 

Mr.  John  Patterson,  secretary  of  the  Cataract  Power  Company, 
Hamilton,  has  made  application  to  the  township  councils  of  Barton, 
Saltfleet  and  Grimsby  for  right  of  way  for  an  electric  railway. 
The  line  may  be  built  next  spring. 

The  Sarnia  Street  Railway  Company  are  asking  for  tenders  for 
ties,  poles  and  overhead  construction  in  connection  with  the  con- 
version of  the  street  railway  at  Sarnia,  Ont.,  to  an  electric  sys- 
tem. 

The  Cataract  Power  Company  and  other  Hamilton  capitalists 
have  formed  the  Patterson  Coal  &  Coke  Company,  of  Pennsyl- 
vania. .\  large  tract  of  coal  lands  in  the  Pennsylvania  district 
has  been  acquired,  and  it  is  the  intention  to  bring  soft  coal  to 
Hamilton  and  establish  large  coke  ovens  adjoining  the  city. 

The  street  railway  of  J»t.  Thomas,  Ont.,  has  passed  into 
the  control  of  a  new  directorate,  of  which  Mr.  E.  H.  Coughall  and 
Mr.  J.  W.  Moves,  the  latter  of  the  .Metropolitan  Railway,  of  Tor- 
onto, are  members.  It  is  said  that  the  road  will  be  extended  to 
Port  Stanley.  The  company  have  already  running  privileges  in 
Yarmouth  and  Southwold.  .Mr.  E.  H.  Coughall  will  become 
manager. 

The  Niagara,  St.  Catharines  &  Toronto  Railway  Company  have 
been  granted,  by  the  Stamford  township  council,  an  extension  of 
time  to  Mpy,  1901,  to  complete  the  .Niagara  Fall>,  We>ley  Park  & 
Clifton  Electric  Railway  on  Murray  street.  .Mr.  Edward  Baxter 
and  others  have  applied  to  the  township  roimcils  for  a  franchise 
to  build  an  electric  railway  Irom  Chippewa  to  Falls  \'iew,  Ont. 
.\ttorney  O'Brien,  of  Buffalo,  is  looking  after  the  charter. 

The  nineteenth  annual  convention  of  the  -American  Street  Rail- 
way Association  will  be  held  at  Kansas  City,  commencing  on 
October  6th.  Papers  on  the  following  subjects  will  be  read  : 
"  Double  Truck  Cars  ;  How  to  Equip  Them  to  Obtam  Maximum 
Efficiency  Under  Varying  Conditions.  ;  "Comfiarisons  of  the 
V'arious  Systems  of  Electrical  Distribution  for  Street  Railways"; 
"Consolidation  of  Street  Railways  and  Its  Effect  I'pon  the 
Public "  ;  "  The  Store  Room  and  Store  Room  .Accounts  " 
"  l^.iiiiting.  Repainting  and  Maintenance  of  Car  Bodies.  " 

The  Sarnia  Electric  Light  &  Gas  Company  have  just  reconstruct- 
ed their  plant,  which  now  consists  of  two  boilers,  two  engines,  one 
alternator  and  one  arc  machine.  The  smaller  engine  is  a  sinjfle 
cylinder  of  100  h.  p.,  and  the  large  one  a  tandem  compound  ot 
250  h.  p.,  both  of  the  automatic  cutpIT  Wheelock  type,  and  belted 
to  a  new  shaft,  arranged  with  friction  clutches  in  such  a  manner 
that  either  engine  or  machine  can  he  used,  or  both.  The  main 
driving  belt  is  26  inches  in  width  and  90  feel  long.  There  is  a 
duplex  condenser,  manufactured  by  the  Northey  Company,  of 
Toronto.  The  alternator  is  a  T.  H.  machine  of  io>oo  lights 
capacity,  and  the  arc  machine  is  of  the  Wood  sj-stem,  callable 
of  supplying  75  1,200  c.  p.  lamps.  Both  machines  were  su(>tM»ed 
by  the  Canadian  General  Electric  Company,  of  Toronto.  The 
work  of  construction  was  carried  out  under  the  siif^erv  ision  of  Mr. 
Wm.  Wil'ianis,  manager  and  secretary  of  the  company.  Mr.  Geo. 
Shand  is  engineer  in  charge. 
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SPARKS. 

A  Detroit  electrical  firm  has  secured  the 
contract  for  wiring  for  electric  light  the 
House  of  Refuge  at  Leamington,  Ont. 

The  Elmvale  Electric  Light  Co.,  Elm- 
vale,  Ont.,  have  just  installed  a  steam 
heater,  supplied  by  H.  W.  Pelrie,  of 
Toronto,  and  a  steam  pump. 

The  lender  of  the  Goldie  &  McCulloch 
Company,  of  Gait,  has  been  accepted  by 
the  council  of  St.  Mary's,  Ont.,  for  furnish- 
ing engines,  boilers,  etc.,  for  the  electric 
light  plant.  Elliott  &  Clyde  will  build  the 
power  house. 

The  Wolfville  Electric  Light  &  Heat 
Company,  of  Wolfville,  N.  S.,  have  pur- 
chased water  power  privileges  on  the 
Gaspereau  river  from  Mr.  S.  P.  Benjamin. 
The  extent  of  land  involved  is  30,000 
acres  and  the  consideration  $30,000. 

The  town  of  Cayuga,  Ont.,  is  about  to 
install  an  electric  plant  to  supply  private 
and  street  lighting,  the  plant  there  having 
been  recently  destroyed  by  fire.  Mr.  H.  F. 
Strickland,  E.  E.,  of  Toronto,  is  acting  as 
consulting  engineer  for  the  corporation. 

The  by-law  to  borrow  $10,000  to  extend 
he  electric  light  and  water  works  plants 


owned  by  the  corporation  of  Newmarket, 
Ont.,  has  received  the  sanction  of  the 
Lieutenant  Governor  of  Ontario.  This 
will  remove  the  necessity  of  submitting  the 
by-law  to  the  ratepayers. 

Mr.  L.  J.  Marien,  superintendent  of  the 
Montreal  waterworks  system,  has  made  a 
report  to  the  city  council  on  the  question 
of  increasing  the  water  supply.  He  recom- 
mends that  the  sum  of  $30,000  be  appro- 
priated for  the  purpose  of  installing  two 
electric  pumps  and  the  necessary  motors 
at  tiie  high  level  reservoir.  He  reports 
that  the  superiority  of  electricity  over 
steam,  as  a  motive  power,  results  from  the 
inconvenience  connected  with  the  use  of 
coal,  also  that  the  saving  effected  by 
the  use  of  electric  power  would  very  soon 
reimburse  the  capital  invested. 

FOR  SALE— A  Five-Hundred  Alternating  Westing- 
house  Dynamo  ;  one  thousand  volts.    G.  Fensom, 
Chesley,  Ont. 

Accountant  Wanted 


Experienced  Street  Railway  and  Central  Station 
Ac  countant.  Give  references  and  state  salary  expected. 
Address  General  Manager, 

B.  C.  ELECTRIC  RAILWAY  CO.,  Ltd. 

Vaicouver,  B.  C. 


Crocker  Improved  Turbine 

In  Horizontal  Setting,  with  Quarter  Turn  Elbow. 


Where  the  nature  of 
the  location  will  per- 
mit its  use  this  type 
has  many  advantages. 
It  is  very  suitable  for 
direct  connection  to 
dynamos,  and  many 
are  in  operation  in 
this  class  of  .service. 


Notice  how  comploto  and  compact  this  arrangement  is,  and  how  easily  it 
may  bo  installed.  Can  you  u.so  anything  of  this  kind  ?  Your  inquiries  will 
receive  prompt  attention. 

Water  Powers  examined  and  Reports  made. 
Estimates  submitted  for  Complete  Equipments. 


The  JENCKES  MACHINE  CO., 

«  Lansdowne  St.,  Sherbrooke,  Que. 


The  New  System 

OF  EDUCATION 

Electrical 
Engineering 

Mechanical,  steam  Civil 
and  Mining  Engineering; 
Architecture  ;  Drawing ; 
Surveying ;  Chemistry  ; 
Shorthand  ;  Book  keeping 
and  English  Branches 
TAUGHT  BY  MAIL. 
Over  50  CourseB. 
We  have  helped  thousands  to  better  positions 
and  salaries.   Send  for  free  circulftrs,  stating 
the  subject  in  which  you  are  interested. 
THE  INTKKNATIOHAL  CORRESPONDENCE  SCHOOLS, 


Box  1004,  Bcranton,  Pa. 


Please'mention'^tthis"]'[paper|'^when".corre- 
sponding^with'advertisers. 
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■=I=ir=I: 


VICTOR 
TURBINES 


OPERATINC  DYNAMOS 

That  there  are  more  Victor  l{| 


Ijl  Turbines 


in    use  supplying 


I  power  for  electric  generators 
I  than  any  other,  is  due  to  the 


ijjj  many 


points    of   superiority  h 

I 


ij    possessed  by  this  Turbine. 


I 
I 


FEATURES 

Hiqh  Speed.  Close  Regulation, 
Great  Capacity.  High  Efficien- 
cy, Perfect  Cylindei  Gate, 
Steady  Motion. 
RECENT  PLANTS  INSTALLED: 
Larliine  Rapids  Hydraulic  &  Land 
Co.,  Montreal,  Quo.,  12,000  li.p.; 
Chambly  Manuf'acturinj<  Co.,  Mon- 
treal, Que.,  20,000  li.p.;  West 
Koolenay  ''ower  &  I.iplit  Co.,  Ross- 
land,  B.C.,  3,000  h.p. ;  Doljjeville 
I'^lectric  l-'ight  &  Power  Co.,  Doljje- 
ville,  N.Y. ;  Honk  Falls  Power  Co., 
l'".llcnvilli-,  N.Y.;  Hudson  River 
Power  Transmission  Co.,  Mechan- 
icsville,  N.Y.;  Quebec  Railway, 
l.ij^ht  &  Power  Co.,  Quebec,  4.000 
li.p.;  The  Ottawa  Electric  Co., 
Ottawa,  Ont.,  2,000  h.p. 

CORKESPONDENCE  SOLICITED 

THE 

Stilwell-Bierce  & 
Smith-Yaile  Co. 

78  Lehman  Street, 
DAYTON,  OHIO,  U.S.A. 


202 


CRliRVlRli    EIiBCTRICilli  NEWS 


October,  1900 


TRADE  NOTES. 

The  Jackson  Cochrane  Co.,  Berlin,  Ont.,  have  purchased  from 
the  Electrical  Construction  Company,  Limited;'  of  London,  one 
75  light  multipolar  dynamo. 

Messrs.  Jack  &  Robertson,  Montreal,  Canadian  agents  for  the 
Sprague  Electric  Company,  have  recently  sent  out  to  the  trade 
Bulletin  No.  200,  descriptive  of  the  Lundell  motor  equipments  for 
printing  establishments  and  book  binderies,  and  Bulletin  No.  400, 
relating  to  the  Greenfield  flexible  steel  armored  conductors. 

The  Electrical  Construction  Company,  of  London,  Limited,  re- 
port the  following  sales  during  the  past  month  :  Ness,  McLaren 
&  Bate,  Montreal,  one  5  h.p.  bipolar  motor  ;  Oram  &  Carter, 
Kingston,  one  8  h.p.  bipolar  motor  ;  L.  Allcock,  Sault  Ste  Marie, 
one  5  h.p.  bipolar  motor  ;  The  Rehder  Plating  &  Mfg.  Company, 
Thorold,  Ont.,  one  12  h.p.  motor  ;  G.  E.  Matthews,  Montreal, 
three  machines  of  different  sizes. 

We  are  pleased  to  learn  of  the  establishment  of  the  Canadian 
Correspondence  Schools  of  Toronto,  the  purpose  of  which  is  to 
carry  on  correspondence  instruction  by  mail,  after  the  manner  of 
the  correspondence  schools  in  the  United  States.  Among  other 
subjects,  the  schools  will  have  courses  of  instruction  in  electric 
lighting,  electrical  engineering,  stationary  steam  engineering, 
and  hydraulic  engineering.  Mr.  A.  J.  Pell  is  manager  and 
treasurer,  and  Mr.  E.  H.  Richard  superintendent  ot  instruction. 

In  honor  of  the  tenth  or  "  tin  "  anniversary  of  the  Canadian 
Electrical  Association,  Mr.  E.  E.  Cary,  one  of  the  vice-presidents 
of  the  association  and  manager  of  the  Packard  Electric  Comoany, 
of  St.  Catharines,  is  sending  out  a  perpetual  calendar,  handsome- 
ly framed  in  aluminum,  which  is  the  nearest  approach  to  perma- 
nent tin  which  could  be  found  for  the  purpose.  In  addition  to  the 
calendar  the  frame  bears  on  its  face  a  thermometer,  intended, 
we  presume,  as  a  reminder  to  business  men  to  keep  cool  even  at 
the  expense  of  an  electric  fan. 

The  business  of  the  Eugene  F.  Phillips  Electrical  Works,  at 
Montreal,  has  so  increased  that  the  manufacluring  capa-^ity  of 
the  works  has  become  altogether  inadequate,  and  arrangements 
are  being  made  to  enlarge  the  factorj'.  For  many  months  past 
the  works  have  been  operated  day  and  night.  A  number  of  im- 
provements have  been  made  in  the  plant,  which  have  assisted  the 


company  in  meeting  the  demands  of  customers.  Among  other 
large  orders,  the  company  have  supplied  bare  copper  wire  to  the 
value  of  about  840,000  for  the  Cataract  Power  Company  s  sec- 
ond transmission  line  between  their  generating  station  at  DeCsw 
Falls  and  Hamilton.  The  management  of  this  rapidly  growing 
industry  is  now  in  the  hands  of  Mr.  George  H.  Olney. 

The  Canadian  Heine  Boiler  Company,  of  Toronto,  are  just  in- 
stalling two  410  h.p.  Heine  boilers  in  the  T.  Eaton  Compariy  s  de- 
partmental store,  in  addition  to  five  boilers  of  150  h.p.  each 
already  installed.  They  are  also  installing  two  410  h.p.  boilers 
for  the  Toronto  Electric  Light  Company,  in  addition  to  five 
of  250  h.p.  each  and  two  of  410  h.p.  each  previously  used 
in  operating  that  company's  plant.  This  makes  a  total 
capacity  of  3,960  h.p.  in  Heine  boilers  installed  in  these  two 
establishments.  The  Canadian  Heine  Boiler  Company  are  also 
putting  in  a  150  h.p.  boiler  for  the  Toronto  Biscuit  Company,  and 
two  250  h.p.  boilers  for  the  Gutta  Percha  &  Rubber  Company, 
who  already  have  one  of  similar  capacity  in  use.  They  have  just 
completed,  and  started  in  successful  operation,  two  boilers  of 
250  h.p.  in  Lever  Bros.'  soap  works. 


SPARKS. 

Mr.  W.  C.  Caldwell  has  purchased  a  dynamo  of  500  ligtits  for 
lighting  his  mill  at  Lanark,  Ont. 

The  council  of  Hespeler,  Ont.,  want  an  engineer  10  take  charge 
of  the  municipal  electric  plant. 

The  new  pole  line  of  the  Cataract  Power  Company,  from  the 
power  house  at  DeCew  Falls  to  Hamilton,  is  about  completed. . 

The  Electrical  Construction  Company  of  London,  Limited,  have 
received  orders  from  their  Winnipeg  agents  for  one  15  h.p. 
multipolar  motor,  one  16  h.p.  multipolar  motor,  and  one  8  h.p. 
bipolar  motor. 

The  present  contract  for  lighting  the  streets  of  the  city  of  Montreal 
will  expire  on  December  31,  1903.  .Aid.  .-Xmes  moved  in  council 
tha'  the  Fire  Committee  be  instructed  to  prepare  specifications 
within  ninety  days  in  order  to  call  for  lender!>  for  lighting  the  citv 
after  the  above  dale.  He  pointed  out  that  a  new  company  would 
require  two  years  in  which  to  install  the  necessary  plant.  The 
motion  carried. 


METERS 

.  .  .  MANUFACTURED  BY  THE  .  .  . 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  ofOentral  Stations  : 

The  Duncan  Integrating  Wattmeters  manufactured  by  the  Siemens  d  Halshe 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  have  enabled  me  to  complete  many  impivue- 
ments  heretofore  contemplated  but  never  until  to-day  accomplished. 

CANADIAN  /vricMTQ 

MUNDERLOH  &  CO.  -  MONTREAL 

Write  for  Catalogue  and  Discounts. 
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MANUFACTURERS  OF- 


Single-Phase 
Two-Phase 
Thpee-Phase 


AND 


Monocyclic 


ALTERNATORS 


Induction  Motors 


For  Power 
Lightin^^ 
and  Electrolyt 
Purposes 


Railway 
Generatops 


Direct  Current  /  Jj  / 
Generators     j^y^ '  Equipments 


AND 


Write  Us  for  Particulars  and 
Prices  when  Considering  an 
Electrical  Installation. 


HKAD  OFFICE  : 


TORONTO,  ONT. 


FACTORIES  : 


PETERBOROUGH:,  ONT. 


BRANCH  OFFICES 


MONTREAL.  QUE      WINNIPEG,  MAN.      ROSSLAND,  B.  C. 
VANCOUVER,  B.  0. 


VI. 
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CANADA  FOR  THE  CANADIANS. 

Edit;r  Electrical  News  ; 

Dear  Sir, — I  notice  in  your  issue  of  last  month,  that  you 
make  mention,  in  an  item  p.  148,  of  the  gratifying  fact  that  the 
Canadian  General  Electric  Company  have  the  supply  of  a  com- 
plete electrical  plant  to  a  Mr.  Williams,  of  Dawson  City,  but 
when  you  add  "Alaska"  youinvest  the  announcement  with  a  sting 
quite  uncomfortable  to  us  westerners.  Our  cousins  to  the  south, 
true  to  their  instincts  and  methods,  never  fail  to  take  advantage 
of  opportunities  to  place  Dawson  City  in  Alaska.  We  expect 
this  from  friends  over  there,  whose  propensity  for  claiming  every- 
thing and  eveybody  with  a  record  is  proverbial.  We  do  our  best 
to  set  them  right  and  to  undeceive  those  whom  they  have  mis- 
guided, but  we  don't  expect  to  have  wounds  inflicted  in  the 
house  of  our  friends.  It  is  well-known  that  Dawson  City  has 
never  been  within  a  hundred  miles  of  Alaska,  and  not  likely  ever 
will  be — unless  the  141st  meridian  should  chance  to  get  entangled 
in  the  ice  floe,  where  the  bight  drops  into  the  sea  to  the  north 
and  south,  and  thus  get  shunted  eastward.  'Till  then  kindly 
mgjie  it  conspicuously  apparent  that  Dawson  City,  and  the  far 
famed  Klondike,  are  an  asset  of  our  greater  Dominion,  and  doing 
business  at  the  old  stand  in  our  N.  W.  Territories,  and  oblige. 

Yours  faithfully, 

R.  B.  McMiCKiNG. 


CANADIAN  CORRESPONDENCE  SCHOOLS. 

The  Canadian  Correspondence  Schools  of  Toronto  en'er  a 
new  factor  into  the  educational  development  of  Canada.  Judging 
by  the  names  of  the  gentlemen  connected  with  this  insiitution  and 
the  nature  of  the  safeguards  placed  about  the  students'  interests, 
the  Canadian  Schools  deserve  the  hearty  support  of  all.  Their 
courses  of  instruction  embrace  tuition  in  steam  engineering,  elec- 
trical engineering,  mechanical  engineering,  architecture,  and 
book-keeping  and  busines  forms.  The  headquarters  of  the 
schools  is  at  24  Adelaide  street  east,  Toronto. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  dectrica 
apparatus  is  carried  out  under  ihe  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  sj-stem,  and  in  many 
cases  they  would  prefer  not  lo  do  this  kind  of  work,  as  it  is  almost  impos-<ublc  to  do 
it  with  dispatch  and  at  a  reasonable  piice.    Knr  wirg  ibc  abo\e  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  Thev  keep  armatures  of  nearly  all 
makes  of  d)*namos  in  stock,  which  they  loan  while  repairs  are  being  made.  Tbor 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finisbed  id 
the  shortest  possible  time.  Telephone  Hain  3149. 


SADLER  &  HA  WORTH 


Manufacturers  of 


OAK-TANNED  LEATHER  BELTING 

MONTREAL   and  TORONTO 

Orders  addressed  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  that  order  is  received. 


BELTS  MADE  SPECIALLY  FOR  ELECTRIC  POWER  USE. 


The  Smoke  Nuisance  and  Big  Fuel  Bills 


CAN  BE  GOT  RID  OF  BY  USING 


1 


ll[  MSB 


1 HHID  MiA 

THE  JUBILEE  GRATE  BAR  CO.  TORONTO,  ONT. 


1 1  K  Mo>i  iH»rfect  Fuel  Economirer  and  Smoke 
Consumer  in  ihe  Woiid.  Kndorsed  hy  the 
best  master  mechanics,  eng-ineers  and  coal 
users  in  the  country.  Every  machine  put  on  with 
a  guarantee  to  consume  95°^  of  smoke  and  a 
saving  of  from  10  to  20%  in  fuel.  Can  be  used  on 
any  furnace.  Patent  rights  for  sale  for  Nova 
Scotia,  Newfoundland,  and  a  ntmiher  of  the 
States  of  tiie  L'nion. 

For  further  particulars  apph'  to  .  .  . 
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MANHATTAN 

Alternating  Current  Arc  Lamps 


You  are  invited  to  inves- 
tigate our  A.  C.  Series  En- 
closed Arc  System, 


Style  No.  200. 
D.  B.  Trim.  Brass. 


to  provide  for  any  percentage 
of  circuit. 


Style  No.  202. 
ReHeclor.  Brass. 


Stylk  No.  252. 
I').  B.  Trim.  Iron. 


At  6.6  amp.  72  volts 
arc  =  430  watts. 

Total  loss  in  lamp=5 
watts. 

Effi  ciency 

=  99%- 

Power  factor 
complete  cir- 
cuit of  Lamps 
and  Reuiulat- 
or  =  .89. 


r 


Stvlk  Ni>.  10S3. 
C.  G.  Trim,  Iron. 


Manhattan  General  Construction  Co. 

Head  Office:  NEWARK,  N.J.  Canadian  Office:  Temple  BIdg.,  TORONTO,  CAN. 
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SPARKS. 

The  village  council  of  Dutton,  Ont.,  have  given  a  contract  for 
electric  street  lighting,  for  five  years,  to  the  Dutton  Electric 
Light  Company. 

The  council  of  Blenheim,  Ont.,  have  advertised  for  tenders  for 
electric  lighting  the  streets,  the  contract  with  Smith  & 
Henderson  having  expired. 

Mr.  M.  W.  Crean,  superintendent  of  the  Yukon  Government 
Telegraphs,  and  S.  B.  Charleson,  supervisor  of  Yukon  Public 
Works,  are  inspecting  the  telegraph  line  which  is  being  built  north- 
ward from  Quesnelle  to  Atlin,  B.  C,  which,  when  completed,  will 
give  the  Klondike  region  direct  communication  with  \'ancouver, 
B.C.  Mr.  Charleson  states  that  he  will  have  the  gap  between 
Quesnelle  and  Atlin  spanned  by  November. 

The  New  York  Electrical  Review  characterizes  the  paper  pre- 


sented before  the  Canadian  Electrical  Association  by  Prof.  Herdt 
and  Mr.  Archibald,  on  "The  Conditions  Affecting  the  Wave 
Form  of  Alternators,  "  as  one  of  particular  interest  at  this  lime, 
because  so  little  attention  has  been  given  10  this  highly  important 
subject.  It  has  been  held  by  some  eminent  members  of  the  pro- 
fession that  the  matter  of  wave  form  is  one  of  small  importance, 
but  no  one  observing  the  curious  double  and  triple-frequency 
effects  exhibited  in  some  of  the  diagrams,  can  fail  to  see  that 
under  some  circumstances  wave  form  may  be  of  vast  and  vital 
importance.  This  is  particularly  true  when  the  conditions  of 
long-distance  transmission  are  considered,  where  the  high-fre- 
quency camponents  of  waves  may,  and  frequently  do,  start  reson- 
ant effects  that  may  be  highly  detrimental  or  even  dangerous. 
The  subject  is  one  that  is  well  worthy  of  more  careful  attention 
than  it  has  yet  received,  and  it  is  to  be  hoped  that  the  work  out- 
lined in  the  paper  wi'l  be  carried  on  further  and  more  fully. 


Messrs.  Joseph  Simpson  &  Sons,  of  Toron- 
to, have  recently  installed  a  complete,  up-to- 
date  plant  throughout  their  extensive 
factories.  All  the  wiring  and  machinery 
was  installed  by  Strickland  &  Company, 
Toronto.  The  generator  is  a  25  k.  w. 
Canadian  m.  p.,  and  is  complete  with 
marble  switchboard,  etc.  The  same  firm 
have  just  completed  all  the  electric  wiring 
in  the  new  Technical  School,  and  two  of 
the  finest  residential  jobs  of  wiring  in  the 
province,  being  that  of  Mr.  James  Kerr 
Osborne  and  Mr.  Sutherland  Macklem, 
both  of  this  city. 


Macallen 


Insulating 
Joints 


Distributing  .Agents 
for  Canada  .  .  . 


FENSTERER  &  RUflE 

Importers  of  Glass  and  Porcelain  tor  Klectr.c  and 
Gas  Trade. 

63  Yonge  it.,  TORONTO,  ONT. 


U.  S.  A.:  47  Murray  Street.  NEW  YORK. 
Germany:  123  Ritterstrasse,  BERLIN. 


Syracuse  Babbitt  Metal 


Best  for  Electric  Machinery  Bearings 
We  utilize  Copper  and  Brass  Scrap 


SYRACUSE  SMELTING  WORKS 

MONTREAL  P.Q. 

Please  mention  Ibis  paper  when  corre- 
sponding with  advertisers. 


HE  sale  of  55  New 

WHEELOGK  AND  IDEAL  STEAM  ENGINES 


in  S}2  months  this  year  is  abundant  evidence  that  the  power  users  of 
Canada  have  great  confidence  in  the  efficiency  of  these  Engines. 
Add  to  this  the  sale  of  64  Model 

GAS  AND  GASOLINE  ENGINES 

in  the  same  period  and  you  have  a  most  convincing  argument  in  favor 
of  the  popularity  of  these  types  of  power. 

Send   foi?  Ca,t^lo^ 

rrsiHi  — ^^^M 

GOLDIE  &  MCCULLOCH  CO.,  Limited,  GALT,  ONT. 

WE  ALSO  MAKE  GAS  AND  GASOLINE  ENGINES,  BOILERS,  Pl'MPS,  WATER  WHEELS,  FLOI  R  MILL  MACHINERY,  OAT- 
MEAL MILL  MACHINERY,  OATMEAL  STEAM  KILNS,  WOOD-WORKING  MACHINERY,  IRON  PI  LLEYS,  WOC^D  RIM  SPLIT 
PULLEYS,  SHAFTING,  HANGERS,  GEARING,  FRICTION  CLUTCH    PULLEYS.  ETC.,  SAFES,  YAULTS  AND  VAULT  DOORS. 


Scientific  American,  Oct.  14,  1899. 

The  Automobile  Magazine 
has  at  last  come  to  hand  and  is 
the  most  thoroughly  satisfactory 
periodical  which  we  have  seen 
in  any  language  on  the  subject. 
It  is  of  regular  magazine  size  and 
has  I  I  I  pages.  The  quality  of  the 
articles  is  very  high  and  the  il- 
lustrations are  of  the  best.  Every- 
one who  is  at  all  interested  in  the 
automobile  will  find  something  in 
the  new  magazine  which  will  in- 
terest him.  Even  the  social  side  is 
far  from  being  neglected,  as  there 
is  an  article  on  the  recent  floral 
parade  at  Newport  and  on  the 
Automobile  Club  of  France.  The 
Automobile  Index,  which  occupies 
some  nine  pages,  is  exactly  what 
has  been  needed.  On  the  whole 
the  magazine  is  a  most  satisfac- 
tory one. 


SUBSCRIBE  TO 


$3.00 


^\  State  Street, 

NEW  YORK. 

ft  YEftR. 


N.  Y.  Ei  ening  Post.  Oct.  9  1S99. 

The  new  illustrated  TOMO- 
bile  Magazine  (New  York  :  I". 
S.  Industrial  Publishing  Co.  I  has 
a  very  attractive  appearance. and 
is  so  varied  in  contents,  wilhoiit 
undue  padding,  that  one  wondcr> 
how  the  editor  can  fill  his  pagev 
hereafter.  Still,  the  list  on  page 
loi  shv">\r<  that  there  is  a  consider- 
able "foreign  automobile  pre««i; 
and  what  foreigners  can  do  m  the 
way  of  furnishing  "  copy  '  to  the 
printer,  .\mericans  can.  The 
cietv  feature  of  the  new  vehicle  is 
brought  to  the  front  with  new* 
from  the  Newjv>rt  festival  - -the 
driver,  by  the  way.  not  always 
sitting  on  the  left.  There  are 
v'ompeieni  -sccminjj  K->ok  tieviews, 
and  some  cv'<ncessionsare  made  tv> 
the  general  reader  in  civnicalilies 
of  fvncil  and  verse.  The  maga- 
7Mie  seems  free  from  bias. 
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credit  Its  offices  and  connections  have  been  steadily 
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Subscriptions  are  based  on  the  service  furnished,  and 
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TENDERS  WANTED 


A  V^eekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise 
ments  for  'Tenders.' 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


An'  it's  BELTS,  BELTS,  BELTS.— R.  Kipling. 

F.  E.  DIXON  <fc  CO. 


Leather 


Belting 


The  Strongest,  Heaviest,  and  Best  Belting  in  the  Dominion 

S.  E.  NORRIS  &  CO.       30  Wellington  Street  East,  TORONTO,  ONT. 


LONDON     -  ENGLAND 

Established  1775. 


Send  for  Price  Lists  and  Discounts. 


WESTON  mmi  m\mm  go. 


114-120  Waiiam  Street,  NEWARK,  N.J.,  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  N  ).  83. 

London:  Elliott  Bros.,  No.  loi  St.  Martin's  Lane. 

W^ESTON  STANDARD  PORTABLE 
Direct-Reading' 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-       Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
i      meter — for  Bridge  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy. 


JUST  PUBLISHED 


THE 

Cf\NfyDlf\N 
Hf\ND-BOOK 

OF 

STEf\AA 
&L&CTRICITY 

By 

William 
Thompson 


170  Pages 
Illustrated 


® 


In  Strong  Cloth  Binding 

Send  for  Table  of  Contents. 


THE  preparatory  chapters  are  devoted  to  .-i 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
absolutely  necessary  to  the  study  of  Electricity 
and  Engineering.  In  the  succeeding  chapters 
the  Student  is  led  by  gradual  stages  to  a  more 
complete  acquaintance  with  these  subjects,  and 
is  equipped  with  knowledge  to  enable  him  to 
pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO      -  CANADA 
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TELEPHONES 


QUEBEC  AGENTS  . 
ror  tr 


SwitcD-Boarfls  and  flonunGlators  <|) 

FIRE  ALARM  APPARATUS  and  i 


esspbones,"'  ilontreal. 

St  James  St, 

Cor.  Crii.;. 

.  MONTR&fVL 

TELEGRAPH  INSTRUMENTS  (ff)  x.epw. nTT.oo. 


E.  J.  BROWN 

ELECTRICAL 

REPAIRING 

Transformers,  Motci-rs  and  Dynamos 
a  Specially. 

72  Colborne  St.    -  BRANTFORD 


ELECTRIC  REPAIR  &  CQNTRACTINC  CO. 

Rewind  these  and  all  other  systems. 
Write  for  prices  .... 


GEORGE  E.  MATTHEWS,  Manager, 
617-619  Lagauehetiere  St.  -  MONTREAL. 


ELECTRICAL  SUPPLIES 


OF 


Induction  Alternators  (No  Moving  Wires)  Transformers 
Watt  Meters,  Lamp  and  Ampere  Hour  Meters 
Wiring  Supplies,  Etc.,  Etc. 

MUNDERLOH  &  CO. 


6X  St.  Sulpice  Sti?eet 


IVIONTREAL 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"  EXTRA"  brand. 

theJ.G.mclaren  belting  CO. 


FACTORY:  WIONTREAL 


TORONTO. 


VftNCOUVER. 


Please  mention  the  CANADIAN  Electrical  New.s  when  corresponding  with  advertisers. 


The  ELECTRICAL  CONSTRUCTION  COMPANY  of  London.  Limited 

ON         -  CANADA 

Perfection"  Type  Engine  Generator 


LONDON 


Manufactured  in  any  size,  or  voltage  with  any  standard  engine. 

Direct  Connected  nv  MA  UnC  *o'  '^o'***"^  ^'ehting  Slow  Speed,  UflTflR^ 

and  Belted  .  .  •  UlllMmUO  Plants  a  Specialty.        T     High  Ettciency  mUlUnO 

Switches,  Switchboards  and  Commutators  .\lways  in  Stock. 

Spare  Armati'ros  ;  Armature"'  rewound — aii\  i>pe- 

Repairs  to  Any  Sj'stem  on  Short  Notice. 
Office  and  Factory:  90  Yoi'U  Sti?eet,  Loiidon 

AGENCIES:    WInnlpesr,  Vancouver,  Halifax. 

Toronto,  Montreal,  KIrisrston. 


OLD  SERIES,  VOL.  XV  —No.  8. 
NEW  SERIES,  VOL.  X.— No.  ii. 


NOVEMBER,  1900 


PRICE  ID  CENTS 
$1.00  Per  Year. 


THE  UNITED  ELECTRIC  CO.,  Limited 


.  .  .  STJCCBSSOR-S  TO 


W.  A.  Johnson  Electric  Go'y.  Toronto  Electric  Motor  Co.,  Limited.  Thompson  Electric  Co. 

We  manufacture  a  complete  line  of  Electric  Light  and  Power  Apparatus.   We  are 

prepared  to  contract  for  complete  installation 
Head  Office  ■ 


134  King  St.  W., 


TORONTO,  ONT. 
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135  K.W.  High  Potential  Oil-lnsulated  Transformer. 


TORONTO 
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ROBERT  A.  ROSS,  E.  E. 

Member  Canadian  -Society  C.E. 
Member  American  Institute  E.E. 
Formerly  Electrii  al  Engineer  of  Royal  Electric  Co,  and 
Canadian  General  Electric  Co. 

CONSULTING  ENGINEER 

Specifications,  Plans,  Advice  upon  Steam  and  Elec- 
tric Plants,  Power  Transmission  and  Distribution, 
Special  machines  designed. 

17  ST.  JOHN  STREET      -  MONTREAL 


CONSULTING 

ELECTRICAL 

ENGINEER 

Valuating-.    Testing-.  Reconstructing;-. 

127  King  St.  E.,  HAMILTON,  ONT. 

RODERICK  J.  PARKE 

A.  M.  American  Institute  E.  E. 

CONSULTING  ENGINEER 

Design  and  Superintendence  of  : — Electric  Railroads, 
Steam  and  Hydraulic  Plants,  Long  Distance  Power 
Transmissions,  Municipal  Electric  Lighting  Systems, 
Welding  and  Electrolytic  Processes. 

E-timates     Valuations  Tests 
Reports  for  t  inancial  Institutions 
409-410  Temple  Building,  TORONTO,  CANADA 
Long  Distance  Telephone  8047. 

W.  T.  Steward 

ELECTRICAL  ENGINEER 

Arbitrator,  Consulting  Electrical  Engineer. 
Complete  Specifications  and  Plans  tor  Elec- 
tric Light,  Street  Railway  and  Power  In- 
stallations. .  .  Inspection,  etc.  Positively 
independent  of  any  Electric  Light  Manufac- 
turer. 

510  McKinnon  Building      -      TORONTO,  ONT. 

Telephone  8441. 

C.  £J,  SH  EDBICK 

Manufacturer  of—         SHERBROOKE,  QUE. 

High  Grade  Electrical 
Measuring  Instruments  and 
X-Ray  Outfits. 

Licensee  of  the  Whitney 
Electrical  Instrument  Com- 
pany's Patents  in  Canada. 

Patronize  Home  Industries. 
•SS)  All  I  ask  is  a  trial  6j> 
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Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

\\m  1  mm  m 

Americanite.  Magnet,  OfRce  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store:    W.  J.  Watson,  Agent,  26  Cortlandt  Streei. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 


Manufacturers  will  find  ii  to  their  advantage  to  use  the  columns  of  the 
Electrical  News  in  making  announcements. 


CHEAPER  STEAM 


The  cost  of  steam  depends  upon  the  cost  of  the  coal 
necessary  to  produce  it. 

You  have  no  control  over  the  price  of  coal  per  ton,  so 
if  you  want  cheaper  steam  you  must  use  less  coal. 

The  Mumford  Standard  Boiler  will  burn  10  to  25  per 
cent,  less  coal  to  the  horse  power  than  a  return 
tubular  boiler. 

At  the  present  high  price  of  coal,   the  saving  will 
soon  pay  for  a  new  boiler. 

ROBB  ENGINEERING  CO.,  Limited   -  AMHERST,  N.S. 


AGENTS : 


William  McKay,  ig  McKenzie  Crescent,  Toronto. 
Jack  &  Robertson,  7  St.  Helen  Street,  Montreal. 
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TVin  M'Prki^minlr  Will  develop  more  power  from  a  given  quantity  of  water  than  | 
1  lltJ  ITl  XJUL  lillLJV  anv  other  Turbine.  t 


0 


MANUFACTURED  BY- 


S.  MORGAN  SMITH  CO.,  York,  Pa.,  U.  S.  A. 


any  other  Turbine 

^  OUK  WHEEL  GIVES  MORE  THAN  DOUBLE  THE  POWER  OF  MOST  WHEELS  OF  THE  SAME  DIAMETER,  BY  REASON  OF  WHICH  THE  COST  IS  LESS  PER  HORSE  POWER.  ^ 

^  These  statements  are  based  on  tests  made  in  the  Holyoke  Testing  Flume,  where  the  M'Cormick  ^ 

O    Turbine  recorded  over  80  per  cent,  of  efficiency — some  of  the  larger  sizes  over  85  per  cent.  O 

THE  M'OORMIOK  TURBINE 


0 


Note. — There  is  no  water-power  plant,  unless  under  very  high  head,  whose  power  cannot  be  increased  with  the  same  O 

quantity  of  water  by  using  McCORMICK  TURBINES.  | 
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Western  Office:  435  Ross    ve.  Winnipe  . 


For  those  wishing  to  do  business  in  the  electrical  field  an  advertisement 
in  the  Canadian  Electrical  News  is  a  paying  investment.  Write 
for  terms  for  this  desirable  space  to  The  C.  H.  Mortimer  Publishing 
Co.  of  Toronto,  Limited,  Confederation  Life  Building,  Toronto. 


J     'TnHE  sale  of  55  New 

^  WHEELOGK  AND  IDEAL  STEAM  ENGSNES 

in  83^  months  this  year  is  abundant  evidence  that  the  power  users  of  Canada  have  p^reat 
confidence  in  the  efficiency  of  these  Engines.    Add  to  this  the  .sale  of  64  Model 

GAS  AND  GASOLINE  ENGINES 

^     in  the  same  period  and  you  have  a  most  convincing  argument  in  favor  of  the  popularitx'  of 
these  types  of  power. 

Send   for*  Ca.t£i,lo^ 

\  'rheGOLDlE&McCULLOCHCO.,Lin.tcd  \ 

*  GALT,  ONX. 

WE  ALSO  MAKE  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  FLOUR  MILL  MACHINERY,  OAT- 
MEAL MILL  MACHINERY,  OATMEAL  STEAM  KILNS,  WOOU-WORKING  MACHINERY,  IRON  PULLEYS,  WOOD  RIM  SIM. I  T 
PULLEYS,   SHAFTING,  IIAN(;ERS,  GEARING,  FRICTION  CLUTCH    PULLEYS,   ETC.,  SAFES,   VAI  LTS  ANI>  VAULT  DOORS.  ^ 
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SPARKS. 

Granville  Bros.,  of  Thorold,  Ont.,  have  commenced  the  manu- 
facture of  a  covering  for  steam  pipes. 

The  corporation  of  Brockviile,  Ont.,  has  finally  taken  over  the 
electric  light  and  gas  plants  in  that  town. 

The  ratepayers  of  Bridgewater,  N.  S.,  have  voted  in  favor  of 
taking  over  the  existing  electric  light  plant. 

Messrs.  McDougall,  Brandon  &  Austin,  owners  of  the  electric 
light  plant  at  Fenelon  F"alls,  Ont.,  are  putting  in  a  new  75  kilo- 
watt machine. 

The  Niagara  Falls  Power  Company  is  erecting  a  new  trans- 
mission line  to  Buffalo.  Aluminum  wire  is  being  used,  and  the 
voltage  will  be  22,000. 

The  council  of  Beaverton,  Ont.,  have  renewed  the  contract  for 
electric  lighting  with  Mr.  Dobson  for  a  period  of  five  years,  at 
the  price  of  $450  per  year. 

Mr.  G.  A.  Burgess  is  organizing  a  company  at  Carleton 
Place,  Ont.,  to  supply  electric  light  and  power.  It  is  proposed 
to  utilize  the  water  power  at  Arklan. 

With  a  view  of  preventing  overcrowding  the  platforms  of  street 
cars,  the  Montreal  Street  Railway  Company  have  decided  that 
not  more  than  four  passengers  will  be  allowed  on  the  platform  at 
any  one  time. 

Incorporation  has  been  granted  by  the  Ontario  government  to 
the  Magnetic  Electric  Brake  Company,  Limited,  to  manufacture 
a  magnetic  electric  brake.  The  incorporators  include  G.  H.  B. 
Hooper,  electrician,  and  W.  D.  Earngey,  barrister,  of  Toronto. 

Messrs.  Ahearn  &  Soper  have  purchased  the  Little  Chaudiere 
water  situated  on  the  Ottawa  river  above  Tetrauville.  The)' 
already  own  the  adjacent  water  power  property,  and  it  is 
understood  to  be  their  intention  10  develop  both  powers  at  an 
early  date. 

A  dispatch  from  Kingston,  Jamaica,  dated  October  i8th, 
stated  that  a  street  railway  strike  was  in  progress.  The 
street  railway  system  (here  is  conlrolled  by  Toronto  and  Mon- 
treal capitalists. 

The  Capital  Power  Company,  of  Ottawa,    will   soon   be   in  a 


position  to  supply  2,500  horse  po-ver.  The  E.  B.  Eddy  will  use 
most  of  this  power,  as  they  are  substituting  electricity  for  steam 
to  a  considerable  extent. 

The  Lloyd  Insurance  Company,  of  London,  England,  have 
decided  to  establish  a  signal  station  on  Belle  Island.  Telegraph 
communication  will  be  on  the  north  shore  of  the  St.  Lawrence  as 
far  as  opposite  Belle  Isle,  where  it  will  connect  with  acable. 

Hon.  C.  H.  Mcintosh,  of  Rossland,  B.  C,  is  about  to  leave  for 
England  on  business  in  connection  with  the  Stave  Lake  power 
project.  This  scheme,  which  includes  the  supply  of  electric 
light  and  power  to  the  city  of  Vancouver,  is  likely  to  be  com- 
menced at  an  early  date. 

Plans  are  in  col  rse  of  preparation  for  the  re-consi ruction  of 
several  of  the  principal  lines  of  the  Montreal  Street  Railway 
Company.  New  rails,  60  feet  in  length  and  weighing  83  p>ounds 
to  the  yard,  will  likely  be  used.  It  is  claimed  that  the  greater 
length  of  rail  gives  a  smoother  and  much  more  durable  track. 

The  arbitrators  as  to  the  value  of  the  plant  of  the  Pembroke 
Electric  Light  Company  have  fixed  the  amount  at  $35,772.20. 
In  addition  to  this  figure  the  town  will  have  to  pay  about  $2,800 
for  professional  fees.  The  town  offered  the  company  $20,000 
for  the  plant.  The  council  have  three  months  in  which  to  decide 
whether  or  not  the}-  will  take  over  the  plant.  If  ihey  take  it,  a 
by-law  will  have  to  be  submitted  to  the  ratepayers  to  raise 
another  Sio,ooo  in  addition  to  the  $30,000  already  voted. 

Mr.  J.  W.  Pilcher,  who  was  employed  to  repjort  on  the  cost  of 
installing  an  electric  light  plant  for  the  city  ol  St.  John,  N.  B., 
has  presented  his  figures.  For  300  arc  lamps,  using  present  pole 
line,  the  cost  for  equipment  is  placed  at  $88, 000,  made  up  of 
$15,000  for  building,  $25,750  for  engines,  boilers,  shafting,  e'c, 
$1,000  for  foundation,  and  $38,250  for  electrical  plant,  including 
26  miles  of  arc  circuits.  To  provide  for  an  incandescent  plant  for 
public  building,  using  same  boiler,  but  separate  engine,  gener. 
ator,  etc.,  the  equipment  for  1000  16  c.p.  lamps  would  cost  $7,850. 
$1,350  being  tor  engine,  and  $6,500  for  generators,  transformers 
and  line.  The  annual  co-l  of  operating  300  arc  lamps  all  night 
during  the  year,  burning  3,800  hours  is  placed  at  $26,565,  and  for 
250  lamps  $24,027.50.  The  estimate  is  based  on  engine  cajvicily 
of  500  h.  p.  and  Iliree  1  J5  liijh'  dyiian^o-. 
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Electric  and  Hydraulic  Elevators 


For  all 
purposes 


Manufactured  by_ 


OTIS  KX^KYJLTOn  CO. 

NEW  YORK 

Jack  Eobertscn 


General  Elevator  Contractors. 


MONTREAL 


THE  NORTHEY  TRIPLEX  POWER  PUMP 


In  ihe  Northey  Triplex  Power  Pump  we  offer  a  machine  put  logelher  with  skill  brought  1  >  >  c^.r^  v'f 
experience  in  pump  building,  and  with  full  proNnsion  made  f-r  the  varied  demands  likely  to  be  mr-ct  u;:'  r.  ^ 
pump  of  this  general  character.  A  feature  of  value  is  the  situating  of  the  three  cranks  120  degr«r>  aii^n .  ihus 
giving  a  practically  constant  flow  of  water,  minimizing  strain  on  pump  and  eccnomizin^  power.  The  Pump 
can  be  readily  re-packed  and  taken  up,  and  all  details  are  most  carefully  worked  out  :  it  can  be  con\-et,ienlly 
operated  by  electricity,  by  water  power,  or  by  belt  from  engine.  Different  sizes  and  style*  made  to  suit  all 
duties. 

WE  ARE  MANUF.A.CTURERS  OF  OVER  FIVE  HUNDRED  DIFFERENT  STVLE*!  AND 
VARIETIES  OF  PUMPING  M.A.CHINFRV  FOR  EVERY  CONCEIVABLE  DUTY.  WE  INVITE 
ENQUIRIES  FROM  ENGINEERS.  MINE  SUPERINTENDENTS  AND  OTHERS  FOR  THEIR 
REQUIREMENTS  IN  OUR  LINE.  CATALOGUES  AND  SPECIFICATIONS  FURNISHED 
UPON  REQUEST. 


We  are  also  manufacturers  of  the  Rortbey  Gas  and  Gasoline  Bngine,  which  has  proTed 
to  be  the  handiest  and  most  conveme-t  fonn  ot  power  for  small  or  intermittent  power 
users  in  the  market.    Suitable  for  machine  rbops,  pumping  and  electnc  li^ht  plants,  etc. 
Wnte  lor  descnptive  booklet. 


THE  NORTHEY  CO.,  um™,  TORONTO,  ONT. 


If  its 


PMuro  Transioriii6r 

TYPE.  "K" 

it  is  without  an  equal,  and  vou  can 
Save  Money  In-  buying.  WHY? 

Our  Catalogue  B  tells  whv — 
we  gi\  e  it  away. 

We  keep  even  thing  electrical. 


yoS  and  yiO  Craig  St. 


JOHN  /n^DOUGALL 


GalGdoniaii  iron  Works,  MONTRE-RL.  QUE. 


Vol.  X. 

THE  SARNIA  GAS  AND  ELECTRIC  LIGHT 
COMPANY. 

As  mentioned  in  last  issue,  the  plant  of  the  Sarnia 
Gas  &  Electric  Light  Company,  at  Sarnia,  Ont. ,  has 
been  reconstructed,  and  modern  apparatus  installed. 
A  view  of  the  plant  as  rebuilt  is  shown  on  this  page. 

The  power  house  is  of  red  brick,  with  freestone 
trimmings  and  stone  foundation.     It  has  a  truss  roof, 


No.  II. 

The  boilers,  engines,  shafting,  pulleys  and  clutches 
were  supplied  by  the  Goldie  &  McCuUoch  Company, 
Limited,  of  Gait,  Ont.,  and  were  installed  by  Mr.  L. 
Ingall,  erecting  engineer  for  the  company.  The  plans 
and  specifications  of  the  foundations  for  the  machinery 
were  prepared  by  Mr.  R.  W.  Fawcett,  of  Sarnia,  while 
the  entire  work  of  reconstruction  was  carried  out  under 
the  supervision  of  Mr.  Wm.  Williams,   manager  and 
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Interior  of  Power  House,  Sarnia  Gas  and  Electric  LiAht  Company,  Sarnia,  Ont. 


and  is  covered  with  iron,  making  the  building  practical- 
ly fire-proof 

The  power  equipment  of  the  plant  now  consists  of 
two  large  boilers  and  two  engines  of  the  automatic  cut- 
off Wheelock  type.  The  smaller  engine  is  a  single 
cylinder  of  loo  h.p.,  and  has  been  in  use  for  sometime. 
The  new  engine  is  a  tandem  compound  of  250  h.p. 
capacity.  Hoth  are  belted  to  a  new  shaft  arranged 
with  friction  clutches  in  such  a  manner  that  either  en- 
gine or  machine  may  be  used,  or  both.  The  main 
driving  belt  is  26  inches  in  width  and  90  feet  in  length. 
There  is  a  duplex  condenser  furnished  by  the  Northey 
Manufacturing  Company,  of  Toronto. 

The  electrical  equipment  includes  a  T.  H.  alternator 
of  1,000  lights  capacity,  and  a  Wood  arc  machine 
capable  of  supplying  seventy-five  1,000  c.p.  lamps,  both 
being  supplied  by  the  Canadian  General  Electric  Com- 
pany, 


secretary  of  the  company.  The  operation  of  the  plant 
is  in  charge  of  Mr.  Geo.  Shand,  chief  engineer,  and  a 
staff  of  able  assistants. 

In  addition  to  their  electric  lighting  business,  the  Sar- 
nia Gas  &  Electric  Light  Company  will  also  supply  the 
power  tor  the  new  electric  street  railway  now  in  course 
of  construction  in  that  town.  The  plant  of  the  com- 
pany as  remodelled  is  modern  and  up-to-date  in  every 
respect,  and  should  prove  a  profitable  investment  for 
its  owners. 


The  St.  George  &  Penfield  Telephone  Company  have  elected 
M.  Eldridpe  president,  H.  H.  McLean  vice-president,  and  E. 
W.  Cross  secretary.treasurer. 

In  connection  with  the  proposal  for  municipal  control  of  the 
electric  light  plant  at  Kingston,  Ont.,  the  utilization  of  the  water 
power  of  some  of  the  falls  adjacent  to  Kingston  is  spoken  of. 
At  Kingston  Mills  400  horse  power  is  said  to  be  available,  and  at 
Jones  Falls  about  1,000  horsepower, 
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j   QUESTIONS  AND  ANSWERS  \ 

"Reader"  asks  :  Are  both  the  motors  in  a  street  car 
always  in  use  when  the  car  is  moving,  where  series 
parallel  controllers  are  used. 

Ans. — Yes,  both  motors  are  in  use  for  practically  all 
the  time  that  the  controller  is  turned  on,  the  only  excep- 
tion being  the  few  seconds  during  which  the  connection 
is  being  changed  from  series  to  parallel.  The  current, 
when  the  motors  are  in  series,  goes  first  through  No.  i 
motor,  and  then  through  No.  2,  thus  the  same  identical 
current  goes  through  both  motors  ;  when  the  controller 
is  put  on  to  any  of  the  parallel  positions,  separate  cur- 
rents go  through  each  motor,  though  if  the  motors  are 
similar,  and  neither  pair  of  wheels  slip,  the  currents  will 
be  about  equal. 

"J.  B.,"  Montreal,  writes  :  I  have  two  direct  current 
dynamos  running  in  parallel,  driven  by  separate  engines 
in  different  rooms  ;  is  there  any  danger  of  one  of  them 
reversing  and  damaging  the  work  going  on  through 
some  other  machines  which  are  driven  by  the  same 
countershaft  ? 

Ans. — We  presume  that  you  mean  incase  either  engine 
belt  come  off  or  anything  go  wrong  with  either  engine 
which  would  cut  off  the  steam  from  it,  to  which  we 
would  answer  no  ;  there  is  not  the  slightest  danger.  If 
by  any  accident  the  power  driving  either  dynamo  should 
come  off,  it  would  still  continue  to  run  as  a  motor,  and 
to  revolve  in  the  same  direction. 

"Superintedent"  writes  :  We  are  having  a  good  deal 
of  trouble  in  our  pattern  shop  with  our  incandescent 
lamps  burning  out,  though  lots  of  lamps  are  running  for 
over  one  thousand  hours  on  other  lines  in  the  machine 
shop,  offices,  etc.  I  have  tested  all  over,  but  cannot  find 
anything  wrong.    What  would  you  suggest  ? 

Ans. — Your  trouble  is  proabably  due  to  static 
electricity,  which  generally  gives  most  trouble  in  rooms 
where  there  are  many  high  speed  belts  running  and  much 
dust  flying.  If  static  electricity  is  the  cause,  you  will 
find  a  very  fine  star  shape  crack  towards  the  bottom  of 
the  bulb,  which  is  caused  by  the  hot  filament  (which  is 
attracted  by  the  static  charge  in  the  glass)  striking  the 
glass  and  cracking  it.  The  vacuum  is  thus  destroyed, 
and  the  air  gets  into  the  bulb  and  instantly  burns  the 
filament.  The  remedy  is  the  use  of  lower  efficiency, 
slightly  higher  voltage  and  higher  candle  power  lamps. 

*'C.  B.",  Halifax,  writes  :  I  have  two  lines  of  shafting 
to  be  driven  from  one  electric  motor.  Can  I  run  two 
belts  off  of  it,  or  will  I  have  to  belt  from  one  line  of 
shafting  to  another  ? 

Ans.  —  If  you  have  room  to  put  your  motor  between 
the  two  lines,  it  would  be  best  to  belt  direct  from  it  to 
each  line,  the  belts  driving  each  way  from  a  special 
pulley  having  two  crowns.  This  method  has  the 
advantage  over  the  one  in  which  a  pulley  is  used  at  each 
end  of  the  motor,  of  reducing  the  strains  on  the  bearings 
and  frame,  and  also  of  giving  freer  access  to  the  motor 
for  inspection  and  cleaning. 

"  Engineer  "  says  :  We  are  putting  in  a  new  engme 
in  our  mill,  for  which  we  will  have  to  get  a  new  beltv 
abowt  fifty  fe^t  long.    As  I  want  tp  get  the  very  be?t 


service  possible  out  of  it,  please  advise  me  which  side  I 
should  put  next  the  pulley. 

Ans. — If  your  belt  is  to  be  single,  you  should  run  the 
flesh  or  grain  side  out,  because  the  outside  of  the  belt 
when  passing  around  the  pulleys  is  subject  to  more  or  less 
of  an  extension  strain,  over  and  above  the  strain  due 
only  to  the  load  it  is  driving  ;  whereas  the  inside  of  the 
belt  as  it  goes  over  the  pulley  is  to  a  certain  extent 
compressed  ;  obviously,  the  flesh  side  being  of  a  more 
soft  and  pliable  nature  than  the  hair  side,  is  more  suited 
to  take  the  extension  strain.  If  the  belt  is  double,  both 
sides  will  be  grain,  the  hair  sides  being  glued  together, 
so  you  will  have  no  choice  in  the  matter. 

"  Subscriber,"  London,  wishes  to  know  why  it  is 
that  persons  handling  a  secondary  line  (sockets)  receive 
severe  shocks,  apparently  primary  effects,  although  it  is 
impossible  to  find  any  trace  of  contact  between  primary 
and  secondary  or  secondary  and  ground  by  means  of 
50,000  ohm  well. 

Ans. — The  effect  spoken  of  is  due  to  either  :  (a)  The 
normal  secondary  voltage  ;  (b)  an  abnormal  foreign 
voltage,  which  latter  again  may  be  due  to  :  (c)  Static 
charges,  or,  (d)  a  cross  with  a  foreign  circuit,  (a)  It  nnist 
be  remembered  that  voltages  as  low  as  52  will  often 
give  severe  shocks  to  certain  nervous  systems  it  their 
connection  with  the  ground  be  good,  though  if  all  who 
handle  the  sockets  experience  the  same  effects  it  would 
seem  to  indicate  that  this  is  not  the  cause  of  the  trouble, 
(b)  If  there  are  no  belts  in  the  room  it  is  safe  to  say 
that  this  is  not  the  cause,  (c)  If  you  are  crossed  with 
a  line  carrying  a  voltage  higher  than  that  of  the  second- 
ary, it  will  most  probably  be  a  connection  with  the 
primary,  in  the  transformer  itself,  though  it  must  be 
borne  in  mind  that  any  test  to  discover  the  fault  should 
be  made  while  the  transformer  is  hot,  as  the  cross  may 
disappear  as  the  apparatus  cools.  It  may  also  be  that 
you  have  a  connection  with  arc  or  railway  lines  from 
some  other  generator  which  is  "  swinging,"  i.e.,  the 
lines  are  being  blown  or  knocked  together  at  interval? 
by  wind  or  some  moving  object.  We  would  suggest 
that  you  put  a  volt-meter  between  the  socket  and 
ground.  If  it  show  a  voltage  higher  than  that  of 
the  secondary  circuit,  and  steady,  you  may  be  certain 
that  your  cross  is  either  in  the  transformer  or  else 
in  the  wiring  of  that  particular  building,  and  should 
be  easily  discovered  by  a  visual  inspection.  If  the  volt- 
meter reading  is  unsteady  your  cross  is  swinging,  and 
as  the  secondary  system  is  not  likely  to  extend  far  from 
the  building  it  should  not  be  hard  to  find.  If  the  tore- 
going  does  not  serve  to  get  you  over  the  difficulty,  if 
you  will  write  more  fully  we  will  be  .ible  to  go  more  in 
detail  into  the  question. 

PUBLICATIONS 

The  third  edition  of  "Alternating  Current  Phenomena,"  hy  Chas. 
Proteus  Steinmet/.  has  iust  been  issued  hy  the  Electrical  World 
and  Engineer,  of  New  York.  This  work  is  intended  as  an  exf>osi- 
tion  of  the  methods  which  have  been  tound  useful  in  the  theoretical 
investigation  and  calculation  of  the  manifold  phenomena  lakmg: 
place  in  alternating  current  circuits,  and  of  their  application  to  al- 
ternating current  apparatus.  In  the  third  edition  several  new  chap- 
ters have  been  added,  such  as  those  on  vector  representation  of 
double  frequency  quantities  as  power  and  torque,  and  on  sym- 
bolic representation  of  general  alternating  waves.  Many  chapters 
have  also  been  revised.  The  new  edition  contains  upwards  of 
five  hundred  pages,  is  amply  illusliated,  and  sells  at  four  dollars. 


On  October  17th  the  Mayor  of  Brockx'ille,  Ont..  on  behalf  of  ih? 

town,  formally  took  over  the  el^ciric       and  ga«,plaqt$, 
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A  SUCCESSFUL  METHOD  OF  LIGHTNING 
PROTECTION. 

Readers  of  the  Electrical  News  will  be  interested 
in  particulars  of  the  somewhat  remarkable  experience 
of  the  Royal  Electric  Company  of  Montreal  in  connec- 
tion with  means  adopted  to  protect  from  light- 
ning their  long  distance  transmission  lines  between 
Chambly  and  Montreal.  These  lines  are  about  17  miles 
in  length  each,  of  which  miles  is  aerial,   the  re- 

maining 2j4  miles  being  composed  of  three  sections  o^ 
cable  :  the  first  section  being  about  a  mile  and  a  half 
from  the  power  house,  the  second  section  15  miles  from 
the  power  house,  and  the  third  section  leading  into  the 
sub-station  in  Montreal. 

Simultaneously  with  the  construction  of  the  pole  lines, 
the  company  strung  three  barb  wires  to  protect  the  trans- 
mission wires  from  lightning.  This  barbed  wire  light- 
ning protection  consists  of  three  double  strand  No.  12 
wire,  with  four  barbs  about  every  five  inches  apart. 
One  of  the  three  wires  is  placed  on  a  pin,  and  a  glass 
insulator  on  the  top  of  the  poles,  the  remaining  wires 
are  placed  on  ordinary  glass  pony  insulators  on  the  ends 
of  the  top  cross-arm.  Each  of  these  wires  are  connect- 
ed by  means  of  a  soldered  joint  to  the  ground  wire  run- 
ning down  the  pole,  this  ground  wire  runnmg  through 
a  one  inch  wrought  iron  pipe  8  ft.  in  length  to  the  bot- 
tom of  the  pole,  and  after  passing  through  the  pipe,  wrap- 
ped several  times  around  the  butt  of  the  pole.  The 
ground  wire  and  pipe  were  placed  on  the  pole  at  the 
time  the  poles  were  erected.  The  poles  are  90  ft. 
apart  and  the  barbed  wires  are  connected  to  a  ground 
wire  on  each  pole.  The  grounding  of  the  barbed  wire 
every  90  ft.  is  considered  one  of  the  most  important 
points  in  the  protection. 

It  was  origmally  intended  to  protect  these  transmis- 
sion lines  by  means  of  banks  of  lightning  arresters,  but 
the  lines  were  put  into  use  before  the  company  were 
able  to  procure  the  requisite  number  of  lightning  arres- 
ters. It  was  intended  in  the  event  of  a  severe  storm  to 
disconnect  the  lines  until  such  time  as  the  storm  was 
over,  in  the  meantime  operating  from  the  local  station 
in  Montreal,  it  being  considered  unwise  to  expose  the 
transmission  lines  and  cables  and  generators  connected 
thereto  to  any  possible  destructive  effect  from  lightning 
discharges  from  the  transmission  lines. 

The  first  storm  occurred  about  midnight,  when  it  was 
practically  impossible  to  transfer  the  system,  and  the 
company  was  apprehensive  that  the  cables  or  step-down 
transformers  or  generators  connected  to  the  transmission 
lines  might  be  punctured  by  destructive  discharge. 
However,  the  storm  passed,  without  any  damage  being 
done  to  the  transmission  lines.  This  seemed  to  indicate 
that  barbed  wire  was  very  good  protective  device,  and 
when  the  next  storm  occurred  it  was  thought  advisable 
to  risk  possible  damage  from  lightning,  inasmuch  as  the 
lightning  arresters  were  not  then  procurable. 

Time  passed,  and  the  entire  summer  with  the  numer- 
ous severe  storms,  had  gone  before  the  lightning  ar- 
resters were  available.  By  that  time  it  had  been  con- 
clusively proved  to  the  satisfaction  of  the  management 
that  the  barbed  wire  was  an  effective  and  eflicient  light- 
ning protection.  Since  that  time  it  has  been  entirely 
relied  upon  to  protect  lines  in  lightning  storms.  As  an 
extra  precaution,  however  one  bank  of  lightning  arrest- 
ters  was  placed  at  the  power  house,  but  they  are  not 
regarded  as  necessary. 

One  particularly  severe  storm  which  occurred  caused 
a  great  deal  of  damage  to  the  company' s  property  in 


Montreal.  Noticing  that  the  storm  was  travelling  dir- 
ectly towards  Chambly,  the  general  superintendent  put 
himself  in  communication  with  the  power  house  by 
means  of  his  private  telephone  and  kept  close  track  of 
the  storm,  which  arrived  at  Chambly,  17  miles  distant, 
about  three-quarters  of  an  hour  after  it  had  burst  over 
Montreal.  The  company's  lines  and  transformers  in 
Montreal  were  considerably  damaged,  and  two  local 
distribution  lines  at  the  Chambly  end  were  also  damaged, 
but  not  a  single  discharge  occurred  on  the  two  transmis- 
sion lines,  each  17  miles  in  length.  During  one  entire 
season,  without  any  lightning  protection  whatever  with 
the  exception  of  the  barbed  wire,  there  occurred  no  dis- 
charges from  the  34  miles  of  transmission  lines,  al- 
though during  the  summer  season  there  were  qumerous 
very  severe  thunder  storms,  which  caused  considerable 
damage  on  local  lines  that  had  not  been  protected  by 
means  of  barbed  wire.  The  barbed  wire  has  been  placed 
on  glass  insulators  for  the  purpose  of  protecting  it  at 
the  points  where  it  is  supported.  One  of  the  dangers 
to  be  apprehended  from  the  use  of  barbed  wire  is  its 
rusting  and  rubbing  to  such  an  extent  that  it  becomes 
weak  and  breaks.  The  Royal  Electric  Company  have 
not  yet  had  a  single  barbed  wire  strand  break,  but  they 
are  giving  this  phase  of  the  question  considerable  atten- 
tion. The  means  sometimes  employed  for  supporting 
barbed  wire,  that  of  connecting  it  to  the  top  of  the  poles 
or  cross-arms  by  means  of  staples,  is  thought  to  be  pro- 
ductive of  unsatisfactory  results. 

An  exchange  of  opinions  and  experience  by  central 
station  managers  on  this  important  subject  would  be 
welcomed  by  our  readers,  and  is  therefore  invited. 


MOONLIGHT  SCHEDULE  FOR  NOVEMBER. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

I  .  .  .  . 

P.M. 

11.50 

A.M.  5.30 

5-40 

3.  .  .  . 

A.M. 

1 .00 

"  5-30 

4-30 

4  

2.00 

5.40 

3-4° 

5.  .  .  . 

No  Light. 

No  Light. 

6. .  .  . 

No  Light. 

No  Light. 

7. .  . . 

No  Light. 

No  Light. 

8.  . . 

No  Light. 

No  Light. 

9. .  . . 

P.M. 

5-»S 

P.M.  8.30 

3- "5 

10. . . . 

If 

5->5 

9.30 

4-'5 

II.... 

II 

5- '5 

1,  10.30 

5- '5 

12.... 

5.10 

//    II.  30 

6.20 

13. . . . 

5.10 

0.30 

7.20 

14. . . . 

5.10 

A.M.  1.30 

8.20 

15. . . . 

S.io 

"  ^-30 

9.20 

16. . . . 

5.10 

"  3-30 

10.20 

17  ... 

5.10 

"  4-30 

1 1.20 

18. . . . 

II 

5.10 

"  5-30 

1 2.20 

19. . . . 

5.10 

II  6.00 

12.50 

20. . . . 

n 

5.10 

II  6.00 

1 2.50 

21 ... . 

II 

5.00 

II  6.00 

13.00 

22. . . . 

II 

5.00 

//     6. 00 

13.00 

23. . . . 

II 

5.00 

II     6. 00 

1 3.00 

24. . . . 

5.00 

II  6.00 

13.00 

25.... 

II 

6.00 

//  6.00 

1 2.00 

26. . . . 

7.00 

II  6.00 

1 1. 00 

27.... 

8.30 

"  6.00 

9-30 

28. . . . 

II 

9-3" 

//      6. 1 0 

8.40 

29. . . . 

II 

10.30 

II      6. 1 0 

7.40 

30. . . . 

1 1.40 

//      6. 1 0 

6.30 

Total  224.55 


The  Bertram  Engine  Works,  of  Toronto,  will  install  electric  light 
plants  on  new  hoats  now  being  built,  an  I  have  given  an  order  to  the 
Canadian  General  Electric  Company  for  two  25  k.w.  direct  connected 
direct  current  generators. 

By  a  vote  of  190  against  75  the  ratepayers  of  Almonte,  Ont.,  tiave 
just  decided  in  favor  of  raising  $30,000  for  the  eslahlishmcnt  of  a  munici- 
pal electric  light  plant.  A  similar  hy-'aw  submitted  to  the  ratepayers 
one  year  ago  was  defeated  by  a  majority  of  38. 
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The  growth  of  electric  lighting  and 
Electrical  Develop-        _       •  r  »»  i  • 

ment  in  Montreal.    P^^^""  '^'Lv  of  Montreal  is  aston- 

ishing. It  is  learned  that,  during  the 
last  four  years  the  number  of  lights  in  use  in  that  city 
has  increased  from  54,000  to  100,000.  The  Royal 
Electric  Company  have  also  in  operation  over  5,000 
horse  power  in  motors.  Users  of  these  motors  have 
contracted  with  the  company  to  run  the  machines  only 
between  the  hours  of  7  a.  m.  and  4  p.  m.  Thus  the 
power  load  is  entirely  a  day  load,  and  does  not  in  any 
way  interfere  with  the  lighting  load.  Between  the 
hours  mentioned  the  day  load  averages  between  80  and 
90  per  cent,  of  the  lighting  load,  a  condition  that  is 
believed  not  to  exist  elsewhere  in  the  world. 


The  employment  of  electrical  energy 
Electricity  on  the     r  •     1^      1  u  •  j 

Farm  agricultural  purposes  has  received 

considerable  attention  in  Europe,  and 
particularly  in  some  parts  of  German}-.  Near  Ochsen- 
furt,  in  Bavaria,  a  company  has  been  organized  (or  the 
establishment  of  a  large  water  power  plant  for  the 
generation  of  electricity  to  replace  animal  power  on  the 
farms  in  the  vicinity,  the  current  to  be  distributed  from 
a  central  station  by  means  of  sub-stations.  Nearer* 
home,  however,  we  find  an  application  ot  electricity 
for  agricultural  purposes  on  the  Dentonia  Park  farm  of 
Mr.  W.  E.  H.  Massey,  situated  but  a  short  distance 
from  the  city  of  Toronto.  Mr.  Massey  has  installed 
in  a  unique  power  house  an  electrical  plant  for  lighting 
and  power  purposes.  There  are  twenty-six  buildings 
on  the  farm  which  are  lighted  electrically.  The  plant 
includes  a  storage  battery  system  capable  ot  supplying 
200  lamps  for  five  hours.  It  is  the  purpose  to  operate 
the  machinery  on  the  farm  by  electric  power.  In  a 
future  issue  we  hope  to  publish  an  illustrated  descrip- 
tion of  this  plant. 


Replies  to  several  problems  pertaining 

Questions  and  steam    and  electrical  engfineering 

Answers. 

will  be  tound  in  the  Questions  and 
Answers  Department  of  this  issue.  It  is  the  hope  of 
the  publishers  that  liberal  use  will  be  made  of  this  De- 
partment by  our  readers.  If  properly  taken  advantage 
of  it  should  prove  one  of  the  most  interesting  features 
of  the  journal.  Every  effort  will  be  made  to  give 
satisfactory  answers  to  questions  propounded.  Our 
views  will  not,  perhaps,  in  all  cases,  meet  the  approval 
ot  every  reader.  Those  who  may  differ  from  our  opin- 
ion are  offered  the  free  use  of  the  Department  to  give 
their  solution  of  any  problem.  It  is  in  the  widest  dis- 
cussion that  the  many  interesting  points  can  best  be 
brought  out  and  the  most  benefit  derived  to  the  student 
in  the  various  branches  of  engineering.  This  Depart- 
ment should  be  of  special  benefit  to  superintendents  ajid 
operators  of  steam  and  water  power  electric  plants,  in 
whose  da  ly  employment  incidents  are  certain  to  arise 
concerning  which  they  will  require  enlightenment.  We 
ask  the  assistance  of  our  readers  in  maintaining  and 
broadening  the  influence  of  this  Department. 
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It  is  gratifying  to  learn  that  the  op- 

The  Growth  of  Elec-  portunities  '  in   the  electrical  business 

tncal  Bngineenng.  ^ 

appear  to  be  enlarging  to  such  an  ex- 
tent as  to  attract  many  of  the  brightest  young  men  in 
our  leading  scientitiL  schools.  ,  In  McGill  University 
this  year  there  are  thirty  fourth  year  students  in  the 
Engineering  department,    Of  this  number  eighteen,  or 
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sixty  per  cent.,  are  taking  the  electrical  course.  The 
Electrical  department  is  now  taxed  to  its  utmost  capac- 
ty,  and,  notwithstanding  the  great  improvements 
which  have  been  made  in  this  department  during  the 
last  five  years,  the  University  authorities  are  now  con- 
fronted with  the  problem  of  providing  still  greater 
accommodation,  both  as  regards  extra  space  and  ad- 
ditional appliances.  It  is  learned  that  a  considerable 
proportion  of  the  young  men  who  have  passed  through 
this  department  have  succeeded  in  securing  positions  of 
responsibility  and  at  satisfactory  remuneration.  Quite 
a  number  are  yearly  absorbed  by  the  electrical  manufac- 
turing companies,  while  others  have  found  positions  in 
the  United  States  where  the  demand  for  highly  trained 
men  is  much  greater  than  in  Canada.  In  this  country 
also  the  number  of  important  electrical  enterprises  is 
rapidly  increasing,  and  with  it  the  demand  for  young 
men  with  a  scientific  education. 


The  question  of  street  illumination  is 
^*"'toSo.°^  engaging  the  attention  of  the 

city  council  of  Toronto.  For  this  pur- 
pose both  electricity  and  gas  are  now  employed.  The 
existing  contracts  expire  on  January  ist  next.  Tenders 
were  recently  invited  for  a  renewal  of  the  contract  from 
that  date.  That  the  Council  might  be  in  a  position  to 
judge  with  some  accuracy  of  the  merits  of  the  tenders 
submitted,  two  experts  were  appointed  to  report  on  the 
various  forms  of  street  lighting  apparatus  embodied  in 
the  tenders.  There  were  submitted  for  their  investi- 
gation by  the  Toronto  Electric  Light  Company,  nine 
types  of  lamps,  three  by  the  Kitson  Hydro-Carbon 
Heating  &  Incandescent  Lighting  Company  of  Cleve- 
land, four  by  the  Carbon  Light  &  Power  Company  of 
Philadelphia,  and  three  by  the  Consumers'  Gas  Com- 
pany, of  Toronto,  in  all  nineteen  different  forms  of 
apparatus  for  street  lighting.  The  tests  were  made  in 
the  School  of  Practical  Science,  and  were  conducted 
under  conditions  similar  to  those  employed  by  a  com- 
mittee of  the  National  Electric  Light  Association  which 
reported  at  its  recent  meeting  in  Chicago.  Judging  by 
their  original  report,  the  experts  appear  to  have  made 
a  somewhat  comprehensive  investigation,  and  their 
deductions  seem  to  be  in  favor  of  the  electric  light. 
Their  task  was  not  an  easy  one,  as  there  is  no  univer- 
sally recognized  basis  of  comparison  between  different 
lamps.  The  report  shows  that  the  maximum  candle 
power  of  the  open  arc  lamp  under  the  conditions  of  the 
specifications  is  1,119,  ^'^^^  the  same  lamp  under 
paesent  conditions  1,674.  The  maximum  candle  power 
of  the  Kitson  lamp,  which  burns  oil,  is  given  as  907, 
while  that  of  the  hydro-carbon  vapor  lamp  and  of  the 
ordinary  gas  lamp  is  much  below  these  figures.  The 
experts  were  apparently  undecided  as  to  the  respective 
merits  of  the  electric  light,  the  Kitson  lamp  and  the 
hydro-carbon  lamp  with  special  reflector.  Following 
the  original  report,  they  submitted  to  the  Council  a 
supplementary  document.  This,  while  purporting  to 
assist  the  Council  in  their  task  of  deciding  upon  the 
most  advantageous  method  of  lighting,  is  to  our  mind 
rather  contradictory  and  misleadinf>.  In  it  a  statement 
is  submitted  of  the  comparative  cost  of  lighting  in  the 
case  of  each  form  of  apparatus  by  two  methods  of 
comparison,  first,  the  price  of  one  candle  power,  and 
secondly,  the  annual  cost  per  mile  of  street  illuminated 
in  such  a  way  that  in  each  case  the  light  midway  be- 
tween the  lamps  would  be  the  same.    For  the  purposes 


of  this  comparison  the  experts  assumed  an  illumination 
equal  to  that  produced  by  one  candle  at  ten  feet  on  a 
surface  held  so  as  to  be  best  illuminated  at  that  point. 
In  the  first  column,  which  is  the  cost  per  candle,  that 
for  the  open  arc  lamp  is  given  as  10.71  cents,  the 
Kitson  lamp  11.08  cents,  and  the  ordinary  hydro- 
carbon lamp  89.9  cents.  Looking  at  the  second  column 
we  find  that  the  cost  per  mile  of  illumination  is  given  as 
$974  for  the  open  arc  lamp,  $789  for  the  Kitson  lamp, 
$  1 ,387  for  the  ordinary  hydro-carbon  lamp,  and  $731 
for  the  hydro-carbon  lamp  with  special  reflector.  It 
seems  strange  that,  while  on  the  basis  of  cost  per  mile 
such  a  favorable  showing  is  made  for  the  hydro-carbon 
lamp  with  special  refiector,  the  cost  of  candle  power 
should  have  been  omitted  in  respect  to  this  particular 
type  of  apparatus  only.  The  casual  observer  would 
probably  conclude  that  on  the  basis  of  cost  per  mile  the 
hydro-carbon  lamp  was  cheaper  than  the  electric  light. 
It  is  unfair,  however,  to  calculate  on  the  basis  of  per 
mile  of  illumination,  particularly  with  the  special 
reflector,  vvhich  throws  most  of  the  light  in  one 
direction,  as  most  of  the  lights  on  the  streets  of  Toronto 
are  on  street  corners  and  diffuse  light  north,  south, 
east  and  west.  Another  peculiarity  of  the  report  is 
that  the  point  of  illumination  at  which  the  tests  were 
made  was  the  minimum  tor  the  electric  light  and 
approximately  the  maximum  for  the  gas  light.  Under 
the  method  of  estimating,  the  electric  light  at  its 
weakest  point  was  equal  to  the  gas  light,  but  at  every 
other  point  infinitely  superior.  This  extra  and  in- 
creasing light  at  every  other  point  than  the  minimum 
was  not  taken  into  account  at  all.  The  question  as  to 
which  form  of  lighting  should  be  adopted  seems  to  be 
at  once  solved  by  a  comparison  of  the  tenders  sub- 
mitted. On  account  of  lamps  being  located  at 
intersections  of  streets,  whether  the  arc  lamp  or  the  oil 
lamp  is  employed  the  same  number  of  lamps  will  be  re- 
quired. The  tender  for  renewing  the  present  contract 
for  electric  lighting,  with  a  lamp  of  the  highest  efficiency 
of  any  submitted  to  the  experts,  is  $65.70  per  lamp  per 
year.  Calculating  on  tlTe  basis  of  1,000  lights,  there 
would  be  a  saving  to  the  citizens  of  $25,000  per  annum 
by  the  adoption  of  the  electric  light. 


The  automobile  is  with  us,  and  with- 

The  Automobile  ^11^^^^  j  , 

p-gjj  out  doubt  to  stay,  and  we  are  assured 

upon  all  hands  of  the  benefits  to  be 
derived  therefrom,  not  only  on  the  score  of  cheaper 
transportation,  but  in  the  matter  of  cleaner  streets, 
better  roads,  etc.  These  things  are  true  and  obviously 
so,  but  one  great  change  which  will  inevitably  be 
brought  about  by  the  introduction  of  the  automobile 
has  not  attracted  the  attention  it  deserves.  L^p  till 
about  twelve  years  ago  passenger  transportation  in  the 
cities  was  in  the  hands  ot  the  horse-car  companies, 
while  intercommunication  between  cities  was  entirely 
by  steam.  At  the  present  steam  transportation  is  de- 
creasing for  interurban  short  distance  work,  and  its 
place  is  being  taken  by  the  electric  road;  the  old  horse- 
car  systems  for  urban  transportation  are  entirely  super- 
seded by  the  electric.  These  are  days  of  rapid  changes, 
and  another  ch;inge  will  take  place  within  the  noxt  few 
years  which  will  place  the  electric  urban  road  where 
the  horse-car  road  is  now.  I'^or  citv  work  the  great 
desiderata  are  rapiil,  frequent,  fl.  xibli.'  and  i-h  ap  -ser- 
vice, and  the  present  electric  systems  have  tliese  idvan- 
tages  over  the    older    horse-car  systems,   for  which 
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reason  the  latter  have  been  displaced.  The  demands 
for  these  advantages  to  a  more  marked  degree  are  in- 
creasing, and  that  mode  of  transportation  which  will 
fulfill  these  conditions  to  the  maximum  possible  will  in- 
evitably prevail.  In  the  automobile  we  have  something 
at  hand  which  will  give  at  least  as  frequent  and  rapid 
service,  and  will  certainly  be  more  flexible  in  meeting 
demands  than  the  present  electric  lines  for  city  service. 
As  regards  the  cost  of  transportation,  a  little  con- 
sideration of  the  elements  which  enter  into  the  question 
will  be  necessary  to  form  a  judgment.  Assuming  that 
automobile  bus-lines  were  initiated  and  run  in  competi- 
tion with  the  electric  cars,  what  would  be  their  advan- 
tages from  the  point  of  view  of  operating  costs.  The 
largest  item  in  the  cost  of  electric  transportation  is 
generally  that  of  motormen  and  conductors.  This 
would  probably  not  be  decreased,  nor  would  car  inspec- 
tion or  repairs,  by  the  use  of  the  automobile.  The  next 
largest  item  is  the  fixed  charges  for  interest,  deprecia- 
tion, taxes,  etc.  These  depend  upon  the  investment, 
and  very  slight  consideration  will  readily  convince  the 
most  skeptical  of  the  smaller  capital  cost  of  the  auto- 
mobile. The  electric  line  has  a  station  costing  about 
$100  perh.p.,  a  permanent  way  valued  at  from  $10,000 
to  $50,000  per  mile,  depending  upon  the  nature  of  the 
structure  and  whether  the  paving  is  included,  which  is 
often  the  case  ;  overhead  construction  costing  from 
$2,000  to  $10,000  per  mile  ;  cars  and  equipments  from 
$2,500  to  $4,000  each  ;  and  in  addition  probably  a 
percentage  of  receipts  is  demanded  by  the  municipality 
for  the  franchise.  The  franchise  also  has  to  be  obtain- 
ed at  frequently  great  cost  and  trouble.  Against  this, 
in  favor  of  the  automobile,  no  franchise  is  required, 
no  permanent  way,  no  overhead  construction  is  needed. 
The  busses  will  cost  no  more  than  the  cars  at  the  worst, 
and  no  station  will  be  required  unless  the  system  be 
storage  battery  automobiles,  and  if  required  will  be 
much  less  costly  than  for  the  electric  cars  both  in  total 
cost  for  the  same  traffic  and  for  operating  costs,  the 
reason  being  that  the  station  will  be  running  at  its  full 
capacity  at  all  times,  thus  requiring  a  smaller  horse 
power  of  plant  and  having  that  plant  operating  at  its 
highest  efficiency  at  all  times.  In  the  case  of  steam  or 
gasoline  machines,  no  station  whatever  would  be  re- 
quired. The  busses  would  run  upon  any  street  and 
would  never  be  blocked  by  interruption  to  the  supply 
of  power,  street  repairs,  etc.,  and  could  be  concentrated 
to  meet  sudden  demands  in  a  manner  not  approachable 
by  the  electric  cars.  Under  these  conditions  the  final 
triumph  of  the  automobile  for  city  transportation  ap- 
pears certain,  the  electric  roads  to  be  restricted  to  the 
interurban  services  where  advantages  may  be  had  of 
greater  speed  over  their  own  right  of  way  than  would 
be  permissible  in  the  case  of  an  automobile  line  tra- 
versing the  country  highways.  It  may  be  questioned 
whether  automobiles  will  be  available  for  winter  ser- 
vice in  such  places  as  Montreal  and  Quebec,  and  the 
point  will  be  well  taken  at  the  present  time,  but  those 
who  predicted  the  use  of  electric  cars  in  those  places 
ten  years  ago  were  laughed  at,  and  it  may  safely  be 
predicted  that  the  winter  difficulties  will  be  overcome 
as  were  those  of  the  electric  cars.  As  to  the  system  of 
propulsion  adopted  at  the  present  time,  it  would  appear 
that  steam  would  be  the  cheapest,  but  has  the  disad- 
vantage over  electricity  of  being  more  noisy  and  com- 
plicated, and  for  many  reasons  apart  from  cheapness 
electricity  has  the  most  to  commend  it.    A  further 


advantage  of  the  automobile  bus  line  lies  in  the  fact 
that  the  public  will  be  guaranteed  a  fair  competition 
with  consequent  reduction  in  fares,  as  no  monopoly 
can  be  granted  as  is  done  at  present.  The  automobile 
is  in  the  same  position  as  regards  the  city  business  as 
the  electric  roads  were  about  ten  years  ago,  and  the 
next  ten  may  see  as  great  a  change  in  this  regard  as 
the  last. 


Branch  oflBce  of  the  Canadian  Electrical  News, 
Imperial  Buildiog. 

Montreal,  November  6ih,  1900. 

Fifty-two  volt  lamps,  and  apparatus  generally  fo  rthat  voltage, 
will,  so  far  as  Montreal  is  concerned,  ere  long  be  a  "  thing  of  the 
past."  The  Lachine  Company  serve  at  110  volts,  and  all  new 
connections  made  by  the  Roval  Companj'  are  at  104  volts  ;  in 
fact,  this  latter  company  are  gradually  changing  old  52  volt 
installations  over.  The  Imperial  Company  are  doing  the  same  as 
the  Royal.  This  in  many  instances  will  be  beneficial,  as  there  is 
quite  a  number  of  houses  wired  for  too  great  a  p>ercentage  of  loss. 

It  is  amusing  to  read  in  convention  discussion  that  the  Quebec 
Legislature  are  not  "sharks,"'  like  the  Ontario  one,  in  regard  to 
electrical  taxation,  etc.  Give  them  time ;  they  are  on  better 
"  pay  streak  "  at  present,  but  just  as  soon  as  they  find  that  a  few 
dollars  can  be  squeezed  out  of  electrical  industries,  they  will  "get 
there  "  quick  enough,  and  it  is  easy  betting  that  they  will  leave 
their  Ontario  confreres  "  miles  behind.  "  The  Montreal  City 
Council  are  at  the  present  moment  scheming  around  as  to  how 
they  can  best  have  a  good  "  crack  "'  at  it. 

Accordmg  10  the  Inspection  Deparimeni,  there  are  over  40 
firms  (sic)  doing  construction  work  (interior  wiring)  in  Montreal. 
Who  they  all  are  and  how  Ihey  manage  10  eke  out  a  living  (if 
they  do  are  questions  that  would  puzzle  a  Philadelphia  lawyer. 
Variations  of  300  per  cent,  have  been  noticed  among  tenders,  i.e., 
by  those  parlies  mean  enough  to  take  a  dozen  or  so  of  lenders, 
and  who  generally  scheme  to  get  a  reliable  firm  10  accept  I  he 
figure  offered  by  the  unreliable.  The  remedy  here  is  an  old, 
though  slow  one,  "  The  survival  of  the  fiflest."" 

Mr.  Robertson,  E.E.,  on  the  occasion  of  his  marriage  lately, 
received  a  very  handsome  present  from  the  staff  and  fellow  em- 
ployees of  the  Royal  Electric  Company,  in  the  shape  of  a  hand- 
some oak  case  of  cutlery.  Mr.  Robertson  was  completely  taken 
by  surprise.  It  may  do  him  good  to  know  that  he  is  held  in  equal 
esteem  by  those  in  the  trade  generally,  as  well  as  by  his  fellow 
employees. 

On  the  occasion  of  the  formal  opening  of  the  Royal  Victoria 
College  for  women,  by  Lord  Strathcona  and  .Mount  Royal  lately, 
the  evenings  illumination  of  the  building  was  striking.  The 
outlines  of  the  college  were  all  picked  out  in  incandescent  lamps, 
and  in  several  places  heraldic  shields,  set  with  appropriate 
colored  lamps,  were  hung.  The  work  was  placed  in  the  hands 
of  the  Royal  Company,  and  executed  under  the  supervision  of 
Mr.  J.  A.  Douglas,  superintendent  of  the  interior  wiring  staff. 

How  strange  it  is  that  if  one  were  to  choose  to  go  about  Mont- 
real electrical  supply  houses,  he  would  be  able  to  gel  four  or  five 
prices  on  regular  standard  supplies,  and  yet  if  one  went  from  the 
east  to  the  west  of  the  city  he  would  not  find  a  variation  o(  a 
fraction  of  a  cent,  in  purchasing  say  a  pound  of  sugar,  loaf  of 
bread,  or  yard  of  cotton.  This  surely  is  not  as  it  should  be,  and 
ought  to  be  easily  remedied  if  the  dealers  would  get  together 
and  talk  the  matter  over. 

It  is  to  be  regretted  that  ihe  old  and  tried  city  surxeyor  of 
Montreal,  Mr.  P.  \V.  St.  George.  C.  E.,  has  had  to  tender  his 
resignation,  being  simply  driven  out  of  his  position,  I  understand, 
by  unfounded  charges  made  by  an  incompetent  and  grossly 
unjust  Road  Committee.  Such  treatment  is,  however,  on  a  par 
with  usual  municipal  management  here.  The  question  interests 
certain  of  the  local  electrical  fraternity,  as  the  j>ermission  for 
location  of  poles  is  vested  with  the  city  surveyor,  and  it  is  ten 
chances  to  one  that  we  will  have  a  successor  who  will  try  to  do 
his  duly  in  a  just  and  conscientious  way,  as  Mr.  St.  G«orge  has 
done. 
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THE  BREMER  ARC  LAMP. 

There  have  been  many  attempts  at  treating  arc-light  carbons 
by  impregnation  and  in  other  ways,  which  have  had  the  effect  of 
making  the  arc  burn  more  quietly  and  imparting  a  somewhat 
better  color  to  the  light,  but  no  striking  results  have  heretofore 
been  achieved. 

But  according  to  some  tests  made  by  Herr  W.  Wedding, 
whose  experiments  are  recorded  in  the  Elektrotechnische  Zeit- 
schrift,  and  summarized  by  the  Engineering  Magazine,  a  decided 
advance  has  now  been  made  by  Herr  Bremer,  who  prepares 
carbons  containing  from  20  to  50  per  cent,  of  non-conducting 
salts  of  metals,  such  as  calcium,  silicon  and  magnesium. 

The  first  measurements  made  were  of  a  continuous-current  arc 
lamp  taking  about  12  amperes.  The  positive  carbon  was  the 
only  one  specially  treated,  and  it  contained  a  calcium  compound. 
In  the  article  just  mentioned  are  given  tables  and  curves  of 
illumination  at  various  angles  with  the  horizontal,  from  which  it 
appears  that  when  no  globe  was  used,  the  mean  hemispherical 
intensity  of  the  light  was  4,320  candles.  The  average  current 
through  the  lamp  during  the  run  was  12.3  amperes,  the  mean 
electro-motive  force  44.4  volts,  so  that  the  average  power  used 
was  546  watts,  or  0.126  watt  per  candle. 

The  same  lamp  with  a  globe  had  a  hemispherical  intensity  of 
2,772  candles  and  used  543  watts,  or  0.196  watt  per  candle. 

The  second  lamp  tested  is  similar  to  one  now  hung  on  the 
Eiffel  Tower,  in  Paris,  at  an  elevation  of  95  meters.  It  has  four 
arcs,  takes  about  60  amperes  of  continuous  current,  and  the 
positive  carbons  contain  a  calcium  compound,  as  before.  On 
account  of  the  great  intensity  of  the  light  the  tests  had  to  be 
conducted  at  night  and  in  the  open  air.  The  lamp  was  hung  8 
meters  above  the  ground,  and  the  illumination  was  measured  on 
a  surface  i  meter  from  the  ground  and  at  different  distances 
from  the  lamp.  From  the  observed  results  it  was  found  that  the 
maximum  intensity  of  the  light  when  no  globe  was  used  was 
83,000  candles,  al  an  angle  of  37  degrees  below  the  horizontal, 
vvhile  the  mean  hemispherical  intensity  was  49,730  candles.  The 
average  current  was  55.8  amperes,  the  electromotive  force 
89.3  volts,  so  that  the  power  used  was  4,980  watts,  or  only  o. i 
watt  per  candle.  When  covered  with  a  globe,  the  hemispherical 
intensity  of  the  light  was  found  to  be  26,890  candles,  and  the 
power  used  4,610  watts,  or  0.17  watt  per  candle.  From  the 
above  figures,  it  appears  that  for  the  arc  lights  without  globes 
the  power  used  was  hardly  more  than  o.  i  watt  per  candle.  Herr 
Wedding  states  that  the  lowest  power  consumption  he  had  ever 
found  with  other  kinds  of  lamps  was  0.3  watt  per  candle,  and 
that  the  average  was  between  0.4  and  0.5  watt.  The  new  lamp, 
therefore,  is  three  times  as  efficient  as  the  best  of  the  old  ones, 
or,  putting  it  another  way,  with  the  same  power  three  times  as 
much  light  is  produced. 

An  alternating-current  arc  lamp  with  one  of  its  carbons  treated 
by  the  Bremer  process  was  measured  without  a  globe  and  found 
to  have  a  mean  intensity  of  512  candles  and  to  use  0.5  watt  per 
candle.  This  shows  a  decided  improvement  on  previous 
alternating-current  arc  lamps,  and  it  is  believed  that  with  better 
construction  even  more  favourable  results  can  be  obtained. 

The  regulating  mechanism,  which  works  smoothly,  is  much 
simpler  than  in  the  ordinary  kinds  of  lamps,  but  the  details  are 
not  yet  ready  for  disclosure.  In  the  ordinary  lamps  most  of  the 
illumination  comes  from  the  glowing  carbons,  but  in  the  new 
lamp  the  arc  itself  furnishes  considerable  light,  and  so  makes  a 
more  even  distribution  of  illumination.  Above  the  arc  and 
surrounding  the  upper  carbon  is  a  conical  tin  hood,  which  helps 
-to  retain  the  heat  generated  in  the  arc  and  also  acts  as  a  re- 
flector. Some  of  the  products  of  combustion  settle  on  the  inner 
surface  of  this  hood  in  the  form  of  a  pure  white  powder  which 
makes  an  admirable  reflecting  surface  and  helps  in  the  even 
distribution  of  light,  so  that  the  lamp  globe,  when  on,  appears 
uniformly  illuminated  and  the  upper  half  is  not  in  the  shade,  nor 
are  sharp  shadows  of  the  negative  carbon  and  its  holder  cast  on 
the  lower  hemisphere. 

Favourable  photometric  measurements  alone  do  not  make  a 
lamp  successful.  Much  depends  upon  the  a;sthetic  impression 
which  the  light  makes  on  the  eye,  ftnd  in  this  respect  the  new 
lamp  is  not  wanting.  The  large  amount  of  calcium  contained  in 
the  carbon  gives  rise  to  a  rich  yellow-red  radiation,  in  contrast 
with  the  usual  bluish-violet  rays  of  the  arc,  so  that  the  light  has 
a  much  warmer  tone.  According  to  the  inventor,  the  colour  of 
the  light  can  be  regulated  at  will  by  varying  the  composition  of 
the  carbons. 

The  richness  in  red  rays  of  the  Bremer  lamp  led  Herr  Wedding 
to  try  some  experiments  to  determine  how  well  it  could  penetrate 


fog  and  mist.  He  took  a  lamp  of  the  ordinary  kind  and  a  Bremer 
lamp  and  interposed  a  cloud  of  steam  about  i  meter  thick 
betwen  them  and  a  photometer.  Repeated  observations  showed 
that  the  penetration  of  the  new  light  was  twice  as  great  as  that 
of  the  old.  This  result  points  to  the  applicability  of  the  Bremer 
lamp  to  lighthouses  and  signal  lights  where  the  penetration  of 
fog  is  of  consequence. 


PERSONAL. 

Mr.  J.  W.  Marr  has  been  appointed  electrician  for  the  Toronto 
Evening  Telegram  building. 

Mr.  Albert  Courtney  has  been  engaged  as  superintendent  of  the 
electric  light  plant  at  Walkerlon,  Ont. 

Mr.  W.  R.  Miller  has  been  elected  a  director  of  the  Montreal 
Telegraph  Company  to  fill  the  vacancy  caused  by  the  death  of 
Mr.  Henry  Archibald. 

Mr.  Jos.  H.  Ward,  late  electrician  for  the  Grimsby  Electric 
Light  Company,  is  now  head  engineer  in  Messrs.  J,  Cobbledeck 
&  Son's  mill  at  Exeter,  Ont. 

Mr.  C.  W.  Dill,  assistant  city  engineer  of  Nelson,  B.  C, 
recently  tendered  his  resignation,  and  has  been  engaged  as 
superintendent  of  construction  iji  connection  with  the  municipal 
power  development  at  Bracebridge,  Ont. 

Mr.  John  Hudson,  president  of  the  American  Telephone  &  Tel- 
egraph Company,  successors  to  the  American  Bell  Telephone 
Company,  died  very  suddenly  at  Beverley,  Mass.,  October  31st. 
For  over  20  years  deceased  had  been  closely  connected  with  the 
Bell  Telephone  interests. 

Mr.  Ezra  Good,  who  held  a  responsible  position  in  the  works 
of  the  Canadian  General  Electric  Company  at  Peterborough,  was 
tendered  a  complimentary  banquet  by  the  employees  of  the  com- 
pany a  few  days  prior  to  his  departure  from  the  town.  Mr.  Good 
carries  with  him  in  his  new  field  the  best  wishes  of  many  friends. 

Mr.  C.  J.  D.  Baby,  late  chief  accountant  of  the  Cataract  Power 
Company,  of  Hamilton,  and  now  assistant  manager  of  the  Pack- 
ard Electric  Company,  St.  Catharines,  was  presented  before  leav- 
ing Hamilton  with  a  solid  silver  tea  service  by  the  officers  and 
staff  of  the  Cataract  Power  Company.  The  presentation  was 
made  by  Mr.  Gordon  J.  Henderson. 

At  the  recent  convention  of  the  American  Street  Railway  Asso- 
ciation, which  opened  in  Kansas  City  on  October  17th,  the  fol- 
fowing  representatives  of  Canadian  roads  were  in  attendance  : 
C.  E.  A.  Carr,  manager,  and  E.  R.  Carrington,  of  the  London 
Street  Railway  Company  ;  M.  Powers  and  J.  M.  Smith,  of  the 
Toronto  Railway  Company  ;  C.  K.  Green,  manager,  and  J.  B. 
Griffith,  purchasing  agent,  of  the  Hamilton  Street  Railway  Co. 

Mr.  F.  B.  Brothers,  formerly  manager  of  construction  for  the 
Montreal  street  railway  system,  but  who  for  the  past  year  has 
been  superintending  the  construction  of  an  electric  railway  in 
Georgetown, British  Guiana, returned  to  Montreal  a  few  weeks  ago. 
His  visit,  however,  was  of  short  duration,  as  a  fortnight  ago  he 
left  for  Cuba  in  the  interests  of  The  Cuba  Company,  of  whch  Sir 
William  Van  Horne  is  president.  Mr.  Brothers  will  assume  charge 
of  the  construction  of  several  hundred  miles  of  steam  road.  The 
work  will  be  on  a  most  extensive  scale,  and  it  is  expected  that  3,000 
men  will  be  employed. 

Mr.  Charles  Tollinglon,  representing  the  Bagley  &  Wright 
Manufacturing  Company,  cotton  spinners  and  manufacturers, 
Oldham,  England,  was  a  recent  visitor  to  the  office  of  the 
Electrical  News.  Mr.  Tollingion's  headquarters  are  in 
Montreal,  his  company  having  established  a  Canadian  branch  at 
318  St.  James  street  in  that  city.  The  company  are  introducing 
to  the  Canadian  trade  their  covering  for  electric  wires.  Having 
had  many  years'  experience  in  the  manufacture  of  cotton,  they 
claim  to  be  in  a  position  to  furnish  just  what  is  required  for 
electrical  purposes.  It  is  possible  that  the  company  may 
establish  a  branch  in  Toronto. 


Geo.  .S.  Munro  met  death  in  the'Brant  hotel,  at  Br.Tntford,  by  com- 
ing in  contact  with  a  live  electric  wire. 

The  I^ondon  &  Vancouver  Finance  &  Development  Company  give 
notice  of  their  intention  to  build  a  tramway  from  a  point  on  the  Che 
mainus  river  to  the  town  of  Chcmainus,  and  to  operate  telegraph  and 
telephone  lines  in  connection. 
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The  Incandescent  Lamp 


By  H.  D.  Burnett. 


THE  following  interesting  paper  pertaining  to  the 
development  of  the  incandescent  lamp  was  read 
on  October  23rd  at  the  second  semi-monthly 
meeting  of  the  Peterborough  Engineering  Club  by  Mr. 
Henry  D.  Burnett,  superintendent  of  the  lamp  depart- 
ment of  the  Canadian  General  Electric  Company. 

The  present  year  marks  the  close  of  the  second  decade  in  the 
history  of  the  commercially  successful  incandescent  lamp.  The 
closing  twenty  years  of  the  19th  century  have  witnessed  a  de- 
velopment of  electrical  industries  that,  in  the  magnitude  of 
interests  involved,  capital  invested,  employment  of  labour,  and 
display  of  inventions,  presents  no  parallel  in  the  world's  history. 
The  invention  of  the  modern  incandescent  lamp,  about  1880,  was 
probably  the  principal  factor  in  causing  this  wonderful  develop- 
ment of  electrical  machmery  and  general  appliances.  The  in- 
candescent lamp  having  become  an  accomplished  reality,  there 
sprang  up  a  greatly  increased  demand  for  the  electric  dynamo 
for  supplying  current  to  such  laiSps,  and  with  increased  use  a 
vast  amount  of  scientific  skill  and  ingenuity  was  applied  to  its 
development  and  to  enlarging  its  field  of  usefulness. 

A  great  number  of  subsidiary  electrical  appliances  became 
necessary  ;  switches,  cut-outs,  measuring  instruments  and  other 
station  equipments,  together  with  distributing  systems,  etc. 
After  the  establishment  of  a  net-work  of  wires  throughout  each 
large  city  for  the  supply  of  current  to  the  lamps,  it  was  a  natural 
and  easy  step  to  devise  electric  motors  that  could  be  run  by  the 
current  from  the  same  lighting  circuits.  And  the  wave  of 
electrical  invention  spread  with  increasing  rate  of  speed  from 
year  to  year,  until  to-day  we  witness  a  display  of  electrical 
machinery  as  applied  to  nearly  all  branches  of  arts  and  indus- 
tries that  is  simply  marvellous. 

This  paper  has  to  deal  with  an  apparently  insignificant  example 
of  the  application  of  electricity  to  one  of  the  verj'  useful  arts, 
that  of  supplying  light.  The  magnitude  of  the  incandescenl 
lamp  industry  to-day  is  best  understood  from  the  fact  that  no  less 
than  25,000,000  lamps  are  manufactured  and  consumed  yearly, 
and  the  consumption  is  rapidly  increasing.  The  importance  and 
commercial  value  of  this  little  transformer  of  energy  may, 
perhaps,  be  appreciated  by  the  fact  that  it  has  probably  been 
the  subject  of  more  prolonged,  obstinate  and  expensive  patent 
litigation  than  any  other  subject  or  article  in  the  history  of 
inventions. 

The  invention  of  the  incandescent  lamp  is,  in  America  at  least, 
almost  universally  ascribed  to  Thomas  A.  Edison,  who  received 
his  fundamental  or  basic  patent  from  the  United  States'  patent 
office,  Jan.  27,  1880.  This  first  important  patent  bearing  upon 
the  Edison  Carbon  Filament  Lamp  was  applied  for  two  months 
earlier,  in  November,  1879.  This,  then,  may  be  taken  as  the 
date  of  birth  of  the  modern  incandescent  lamp,  and  to  Edison, 
undoubtedly,  is  due  the  credit  of  being  the  first  one  to  produce  a 
practical  and  commercially  successful  incandescent  lamp.  But  it 
is  a  popular  error  to  assign  to  him  the  credit  of  being  the  first 
or  original  inventor  of  an  incandescent  lamp.  There  are  many 
who,  no  doubt,  would  be  surprised  to  learn  that  over  thirty  years 
before  Edison  ever  started  to  experiment  in  this  line,  there  were 
incandescent  lamps  made  and  patented  that  consisted  of  a 
carbon  burner  contained  in  a  glass  bulb  from  which  the  air  had 
been  exhausted,  which  burners  were  made  incandescent  by 
passing  the  electric  current  through  them.  This  description  to 
many  a  casual  observer  might  be  considered  as  describing  the 
present  incandescent  lamp,  so  familiar  to  us  all. 

Prior  to  Noveinber,  1879,  when  Edison  applied  for  his  cele- 
brated carbon  filament  lamp  patent,  there  had  been  produced  no 
fewer  than  twenty  different  incandescent  electric  lamps,  by  as 
many  different  investigators,  including  English,  French, American 
and  Russian,  most  of  which  were  patented,  and  all  of  which 
differed  from  each  other  in  more  or  less  important  details.  The 
first  of  these,  having  a  platinum  wire  for  the  incandescent  part, 
was  patented  by  Frederick  de  Moleyns  in  1841.  It  is  certain 
that  from  that  date  up  to  1879  there  was  a  great  deal  of 
attention  given  to  this  subject  of  the  incandescent  electric  latnp. 
It  may  then  be  of  interest,  now  that  the  smoke  of  this  memor- 
able legal  battle  has  cleared   away,    to   consider   for  a  few 


minutes  the  questions  :  Who  was  the  real  inventor  of  the  incan- 
descent lamp  ?  What  was  the  important  step  in  the  prolonged 
series  of  experiments  that  brought  about  a  successful  lamp?  To 
what  extent  is  Edison  entitled  to  being  called  the  "  Father  of  the 
incandescenl  electric  lamp?" 

The  essential  and  indispensable  elements  of  the  incandescent 
lamp  to-day  are  as  follows  : 

rst. — A  bulb  or  receiver  composed  entirely  of  glass. 
2nd. — A  vacuum  of  high  degree  inside  the  bulb. 
3rd. — A  filament  of  carbon  having  very  small  cross  section  and 
high  resistance. 

4'h- — Platinum  wires  passing  through  the  wall  of  the  bulb  aod 
sealed  perfectly  by  fusion  of  the  glass  about  them,  for  conducting 
current  to  the  filament. 

5th. — Suitable  joints  or  connections  between  the  filament  thai 
is  to  become  white  hot  and  the  metallic  leading  in  wires  that  are 
to  be  kept  as  cool  as  {XJssible. 

6th. — A  base  of  any  suitable  substance  secured  to  bulb  and 
bearing  two  metallic  contracts  insulated  electrically  from  each 
other,  and  connec'ed  respectively  to  the  two  wires  passing 
through  the  glass,  this  base  being  for  the  puroose  of  entering  the 
socket  joined  to  the  electrical  circuit. 

There  has  never  been  a  commercially  successful  incandescent 
lamp  that  did  not  embody  in  its  construction  all  of  the  six  above 
named  elements.  Edison's  lamp  of  1880  contained  every  one  of 
these  elements.  Every  incandescent  lamp  made  prior  to  Eldisoo's 
experiments  had  one  or  more  of  these  elements  wanting.  There 
have  been  various  attempts  made  during  the  last  twenty  years  to 
construct  lamps  lacking  one  or  more  of  these  essential  elemeRis, 
or  containing  important  modifications  of  these  elements  as  stated. 
Such  lamps  have  usually  had  a  very  short  hision,-.  They  have 
either  been  found  10  contain  some  inherent  defects,  or  have  been 
unable  to  compete  In  the  open  market  with  the  standard  lamp  em- 
bodying the  elements  mentioned. 

Examples:— Wesiinghouse  "Stopper  Lamp  '  with  cement  filling. 
Pollard  Lamp  with  silver  powder  to  replace  platinum  leading 
wires;  Novak  Lamp  (no  vacuum),  said  to  contain  iodine.  Found 
by  analysis  to  contain  carbon  telra  chloride  h  cl  vapour  and  c.l. 
gas  with  trace  of  nitrogen.  (These  types  of  lamps  were  shown 
and  described  by  Mr.  Burnett.) 

We  will  now  consider  some  of  the  earlier  types  of  lamps  ai>d 
note  what  important  elements  were  lacking  in  them  and  stood  in 
the  way  of  their  success. 

It  was  an  American  named  J.  W.  Starr,  a  resident  of  Cincin- 
nati, who  is  entitled  to  the  credit  of  having  produced  the  first  incan- 
descent lamp  using  carbon  for  the  burner.    This  carbon,  obtained 
from  gas  retorts,  and  in  the  shape  of  small  pencils  or  thin  plates, 
was  enclosed  within  a  glass  bulb  to  which  was  attached  a  glass 
tube  about  30  inches  long.    The  bulb  and  the  tube  were  filled 
with  mercury  and  then  inverted,  allowing  the  mercur)-  to  run  out 
from  the  bulb,  leaving  in  its  place  a  Torricillian  vacuum.  The 
carbon  pencil  was  attached  at  one  end  to  a  platinum  wire  which 
was  sealed  into  the  top  of  the  bulb,  and  at  the  other  end  to  a  cop- 
per wire  which  dipped  into  the  mercury.    This  lamp  had  not  ibe 
high  resistance  filament  nor  the  all  glass  receiver  of  the  modem 
lamp.    It  burned  remarkably  well  for  the  first  attempt  in  this 
direction,  but  the  life  of  the  carbon  must  have  been  very  ^KMt. 
A  chandelier  of  26  of  these  lamps  was  on  one  occasion  exhibited 
in  public,  symbolical  of  the  26  States  of  the  L'nion,  wh-ch  display 
was  admired  by  the  great   physicist   Faraday.     This  lamp  was 
patented  in  England  hv  King  in  1S45.    While  Star  was  the  first 
to  produce  a  carbon,  vacuum,  incandescent  lamp,  he  was  not  the 
first  to  cause  carbon  to  become  incandescent  by  means  of  the 
electric  current,  while  protected  bv  a  vacuum  from  <->mbu«tion_ 
The  principle  that  light  and  heat  could  be  produced  by  passing 
the  electric  Current  through  ^or  conductors  was  well  known  in 
the  beginning  of  this  century.    Sir  Humphrey  Da\T,  who  in  (80Q 
discovered  the  phenomenon  of  the  voltaic  art.  which  is  reproduced 
in  the  commercial  arc  lamp  of  to-dav.  also  experimented  in  the 
line  of  producing  light  from  carbon  rendered  incandescent  bv  the 
electic  current.    His  vacuimi  was  underneath  the  bell-jar  of  an 
air  pump.    So  far  as  known  Davy  did  not  attempt  to  apply  these 
principles  to  a  portable  incandescent  lamp. 

The  first  incandescent  lamp  was  that  of  De  Moleyn  s,  already 
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referred  to,  which  had  a  platinum  wire  for  the  burner.  This  was 
patented  in  1841.  Then  came  Star's  carbon  lamp  of  1845,  already 
described.  The  following  year  Greener  and  Staite  took  out  a  pat- 
ent for  a  carbon  lamp  similar  to  Star's.  In  1849  Petrie  patented 
a  lamp  in  which  iridium  was  used  as  the  burner.  Then  followed 
in  succession  the  charcoal  rod  lamp  of  Nollet  &  Sheppard  in 
J850,  the  graphite  coke  lamp  of  Roberts  in  1852,  DeChanzy's 'amp 
of  1857,  of  which  he  produced,  it  is  said,  12  lights  of  great  steadi- 
ness run  from  12  Bunson  elements  ;  Gardiner  &  Blossom's  plati- 
num wire  of  1858,  and  Adam'*  platinum  wire  lamp  produced  in 
Boston  in  1865  but  not  patented.  All  of  these  lamps  were  little 
more  than  laboratory  experiments  and  attained  no  commercial 
importance.  In  1873  Lodyguine,  a  Russian  physicist,  produced 
a  double  carbon  burner  lamp  with  which  he  lighted  a  public  hall 
in  St.  Petersburg  on  the  occasion  of  a  number  of  evening  lectures 
which  he  delivered  on  the  subject  of  electric  lighting.  He 
used  nitrogen  in  his  bulb  instead  of  a  vacuum.  This  was  a  step 
backward  in  the  art,  and  beyond  some  improvements  in  details, 
his  lamp  was  no  great  advance  over  its  predecessors.  For  his 
experiments  and  researches  on  carbon  as  a  material  for 
such  lamps,  in  which  he  showed  its  decided  superiority  over 
platinum,  he  was  awarded  a  prize  by  the  St.  Petersburg  Academy 
of  Sciences.  This  lamp  started  a  new  list  of  experimenters  on 
this  subject  of  the  incandescent  lamp  which  had  lain  practically 
dormant  since  Star's  lamp  demonstrated  its  own  impracticability. 

Kosloff  went  from  St.  Petersburg  to  France  in  1875  and  ex- 
ploited a  lamp  which  he  considered  an  improvement  upon  Lody- 
guine's,  in  that  it  had  a  series  of  carbon  rods  thrown  successively 
into  action  as  each  one  burned  out. 

Kohn,  the  same  year,  patented  a  similar  lamp  in  England, 
while  Khotinsky  in  France  brought  out  another  multiple  carbon 
lamp.  He  proposed  the  arrangement  of  the  lamps  in  multiple 
arc  and  provided  a  key  by  which  to  light  or  extinguish  the  lamp 
at  will. 

The  next  year,  1876,  Bouliguine  constructed  a  lamp  with  a 
single  long  carbon  in  holders  so  that  only  a  small  section  of  the 
carbon  was  in  circuit  at  one  time.  When  one  section  burned  out 
another  section  was  shoved  up  by  the  mechanism  of  the  lamp. 

This  same  year,  1876,  just  one  year  before  Edison  began  his 
experimenting  along  this  line,  Woodward,  in  the  United  States, 
patented  a  lamp  made  from  a  glass  lube,  hermetically  sealed  at 
each  end  where  the  wires  entered  to  conduct  current  to  the  small 
sheet  of  carbon  that  constituted  the  burner.  The  wires,  how- 
ever, were  not  sealed  into  the  glass  by  fusion.  The  lamps  were 
to  be  placed  in  parallel  on  the  electric  circuit.  The  lamps  were 
to  be  first  exhausted,  then  filled  with  a  rarified  gas  that  did  not 
support  combustion.  This  patent  was  afterwards  bought  by  the 
Edison  Company. 

The  period  from  1875  to  1879  was  one  of  great  activity  for  in- 
ventors in  this  apparently  very  alluring  field  of  incandescent 
lighting.  I  have  referred  to  the  work  of  Kosloff,  Khotinsky  and 
Bouliguine  in  France.  In  England  there  were  Kon,  Scott,  Pul- 
vomachear,  Vanchoate,  Lane,  Fox  and  Swan,  while  in  the  United 
States  the  subject  was  being  investigated  by  Farmer,  Woodward, 
Sawyer  and  Man,  and  Edison,  and  I  suppose  I  should  also  in- 
clude the  name  of  the  now  famous  Henry  Goebel,  who  was  dis- 
covered in  1893,  about  thirteen  years  after  Edison's  patent  was 
issued,  by  the  opponents  of  Mr.  Edison,  in  his  famous  series  of 
patent  suits  against  infringers.  Mr.  Goebel  claimed  to  have 
made  incandescent  lamps  in  considerable  numbers  during  the 
years  extending  from  1854  to  1880.  He  passed  through  the  per- 
iod when  Edison's  name  was  heralded  throughout  the  country  as 
the  inventor  of  a  successful  lamp,  which  would  bring  him  untold 
wealth,  and  yet  he  never  thought  of  applying  for  a  patent  on  his 
own  so-called  invention,  although  he  was  fully  alive  to  the  value 
of  patents,  for  he  had  applied  for  one  on  another  invention. 

The  activity  displayed  by  lamp  inventors  during  these  few 
years,  just  prior  to  Edison's  success,  is,  perhaps,  illustrated  by 
the  fact  that  a  Frenchman  named  Fontaine  found  sufficient 
matter  of  interest  bearing  on  the  subject  to  induce  him  to  write  a 
book  on  the  incandescent  lamp  and  electric  lighting. 

Thus,  quite  contrary  to  the  popular  conception  of  the  subject, 
Edison,  the  father  of  the  incandescent  lamp,  so  far  from  being 
the  first  producer  of  such  an  article,  had  access  to  a  book  on  this 
subject  which  was  issued  in  1877,  before  he  began  his  regular  ex- 
periments in  this  line.  This  book  is  very  interesting,  in  that  it 
describes  some  experiments  made  by  the  author  on  the  best  types 
of  lamps  in  use  at  that  time,  and  we  are  thus  made  informed  of 
the  state  of  the  art  two  years  before  Edison's  invention  of  the 
successful  modern  lamp. 

Fontaine,  referring  in  his  book  to  Kohn's  lamp  having  several 


carbons,  says  :  "When  the  receivers  are  sealed  and  the  contacts 
carefully  put  in  line  the  carbons  last  for  a  satisfactory  period. 
The  first  carbon  of  a  lamp  never  lasts  for  less  than  a  quarter  of 
an  hour,  while  its  average  duration  is  twenty-one  minutes.  The 
succeeding  carbons  last  upon  an  average  for  two  hours,  so 
long  as  the  luminous  intensity  does  not  reach  forty  burners, 
(equivalent  to  380  c.p.),  in  which  case  the  average  duration  is 
only  half  an  hour.  The  vacuum  never  being  perfect  in  the  re- 
ceivers, the  first  carbon  is  in  greater  part  consumed.  It  would 
appear  that,  consequent  upon  the  little  oxygen  contained  in  the 
lamp  being  transformed  into  carbonic  acid  and  carbonic  oxide, 
the  carbons  should  be  preserved  indefinitely.  But  there  is  then 
produced  a  kind  of  evaporation  which  continues  to  slowly  destroy 
the  incandescent  rods."  From  these  experiments  it  was  conclud- 
ed that  there  existed  this  inseparable  obstacle  to  success  with 
carbon  as  the  material  for  the  burner.  Note  that  these  lamps 
tested  by  Fontaine  gave  light  of  about  300  c.p.  each.  Fontaine 
appreciated  the  desirability  of  obtaining  smaller  units.  He 
thought  that  if  one  lamp  on  a  certain  number  of  battery  cells 
gave  300  c.p.  of  light,  a  number  of  these,  say  six,  arranged  in 
series  on  same  circuit,  ought  to  give  1-6  of  300,  or  50  c.p.  each, 
and  when  he  got  with  this  arrangement  practically  no  light  from 
any  of  the  lamps,  he  could  not  understand  the  reason,  and  after 
trying  also  the  multiple  arrangement  of  the  lamps,  concluded 
that  the  sub-division  of  electric  light  by  means  of  incandescent 
lamps  was  an  impossibility. 

With  these  lamps  described  by  Fontaine,  as  well  as  the  ludic- 
rous results  of  his  experiments  in  the  immediate  back  ground, 
and  with  a  perspective  view  of  nearly  forty  years  of  spasmodic 
but  persistent  attempts  to  produce  a  practical  incandescent  lamp, 
the  brilliant  achievement  of  Thomas  A.  Edison  in  this  well-beaten 
road,  is  worthy  of  our  highest  admiration.  Undaunted  perse- 
verance is  the  distinctive  trait  in  this  man's  character,  to  which 
we  are  indebted  for  the  incandescent  lamp,  as  well  as  numerous 
other  valuable  inventions  connected  with  his  name. 

Probably  turned  aside  at  first  thought  by  the  numerous  failures 
associated  with  carbon  as  the  material  for  a  burner,  he  first  gave 
his  attention  to  platinum,  as  more  likely  to  afford  a  staple  burner 
or  filament.  He  produced  and  patented  a  lamp  having,  unlike 
previous  platinum  lamps,  a  filament  of  comparatively  high  resist- 
ance, which  was  provided  with  an  automatic  cut-out  for  switching 
out  the  filameut  when  its  temperature  reached  that  point  at  which 
there  was  danger  of  its  melting.  This  lamp  was  little  more  than 
an  electric  vibrator,  caused  by  the  continuous  action  of  the  cut-out 
device.  Undismayed  at  this  failure  in  this  line,  he  turned  his  at- 
tention to  carbon,  and  after  about  a  year  of  experimenting 
brought  out  his  high  resistance  carbon  lamp,  of  substantially  the 
same  type  as  that  in  use  to-day. 

The  important  respect  in  which  Edison's  lamp  differed  from  all 
previous  lamps  was  that  it  possessed  the  long  slender  carbon  of 
such  high  resistance  as  to  permit  of  the  divisibility  of  the  light 
into  small  practical  units.  He  displayed  a  wonderful  ingenuity 
in  devising  means  of  manufacturing  these  threadlike  filaments, 
but  when  he  had  gone  thus  far,  had  he  been  contented  with  the 
means  previously  used  for  securing  and  retaining  the  vacwum 
necessary  for  the  preservation  of  such  a  filament,  he  would  have 
met  nothing  but  failure. 

He  was  the  first  lamp  maker  to  construct  the  walls  of  his 
vacuum  chamber  entirely  of  glass,  with  the  glass  melted  about 
the  wires  that  carried  the  current  to  the  filament.  This  combi- 
nation, then,  of  the  high  resistance  threadlike  carbon,  with  the  all 
glass  bulb  holding  a  high  vacuum,  and  the  conductors  passing 
through  the  glass,  constituted  Edison's  great  invention. 

All  carbons  used  in  previous  lamps  were  short  and  compara- 
tively thick,  or  of  large  section,  making  their  resistance  low,  less 
than  five  ohms,  as  compared  with  Edison's  filament  of  one  hun- 
dred ohms  or  higher  resistance.  This  low  resistance  necessitat- 
ed large  current,  and  correspondingly  large  conductors  for  the 
current.  Large  metallic  wires  are  good  conductors  of  heat. 
Hence  the  heat  was  drawn  ^away  from  the  burner  and  the  unequal 
expansion  of  the  wires  and  the  material  about  them  caused  air 
leak  into  the  lamps.  There  was  not  a  lamp  made  before  Edison's 
time  that  had  a  practicable  seal  for  retaining  a  perfect  vacuum. 
There  have  been  numerous  attempts  in  recent  years  to  make  >o 
called  improvements  upon  the  Edison  all-glass  globe,  sealed  by 
fusion  of  the  glass,  but  no  such  attempt  has  ever  been  successful 
in  producing  a  commercially  satisfactory  lamp.  With  the  modern 
lamp,  having  a  carbon  filament  or  burner  about  1-200  of  an  inch 
in  diameter,  it  is  of  vital  importance  that  there  shall  be  absolutely 
no  leakage  of  air  into  the  lamp  after  the  lamp  has  been  exhaust- 
ed.   At  the  very  outset  of  his  experiments  with  carbon  for  a 
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burner,  Edison  adopted  the  only  method  of  sealing  or  closing- 
the  vacuum  chamber  that  has  ever  been  found  to  be  perfectly 
effective  in  holding  the  vacuum  of  high  degree  necessary  in  the 
incandescent  lamp.  The  lamps  exhausted  by  Edison  eighteen 
years  ago  have  just  as  good  vacuum  to-day  as  he  produced  in 
them  at  that  time.  I  have  before  me  a  lamp  made  by  the  Edison 
Lamp  Company  fifteen  years  ago,  and  it  now  has  just  about  as 
good  vacuum  as  we  produce  in  our  lamp  to-day.  The  marvellous 
ingenuity  displayed  by  Edison  in  solving  the  numerous  knotty 
problems  connected,  first,  with  the  production  of  a  successful 
lamp,  and  secondly,  with  its  economical  manufacture,  has  won 
the  admiration  of  every  lamp  expert  who  has  studied  the  early 
history  of  this  invention.  Even  to-day,  with  all  the  knowledge  of 
the  art  of  lamp  manufacture,  coming  from  a  practice  of  twenty 
years,  it  is  an  exceedingly  difficult  matter  for  any  manufacturer 
to  turn  out  lamps  in  commercial  quantities,  having  a  uniforiti 
grade  of  excellence,  so  exceedingly  sensitive  in  this  article  to  the 
minutest  defect  in  any  part  of  its  construction. 

That  the  problem  of  its  first  development  was  no  trifling  one  is 
shown  by  the  fact  that  Edison,  with  his  wonderful  fertility  and 
unrivalled  energy,  spent  nearly  all  his  time  for  six  continuous 
years  in  developing  and  perfecting  his  lamp,  its  manufacture  and 
his  system  of  lighting.  During  this  time  he  spent  on  this 
work  about  $100,000,  and  during  these  six  years  took  out  in  the 
United  States  alone  over  eighty  patents  pertaining  solely  to  the 
incandescent  lamp  and  its  manufacture.  In  his  search  for  Ihe 
best  material  for  a  filament,  he  tried  every  substance  that  he 
could  procure  in  the  animal,  vegetable  and  mineral  kingdoms. 
He  sent  special  envoys  to  South  America,  Central  America, 
West  Indies,  China,  Japan,  India,  and  elsewhere,  in  search  for  a 
suitable  fibre,  and  finally  adopted  for  this  purpose  a  certain 
selected  growth  of  a  particular  variety  of  bamboo  found  in  one  of 
the  inland  districts  of  Japan.  Of  this  material  only  a  selected 
portion,  that  immediately  below  Ihe  outer  skin,  was  found 
suitable. 

Strange  to  say,  after  twenty  years  of  experimenting  with  all 
kinds  of  materials,  natural  and  manufactured,  there  are  lamps  of 
certain  classes  being  made  to-day  out  of  this  same  grade  of 
Japanese  bamboo  that  are  superior  to  lamps  having  filaments 
made  of  any  other  material  designed  for  the  same  purpose. 

To  illustrate  Edison's  remarkable  perserverance  and  capacity 
for  work,  there  were  times  when  for  two  weeks  he  never  left  his 
laboratory  to  go  to  his  house,  which  was  but  a  short  distance 
away. 

On  one  occasion,  in  Newark,  when  a  certain  printing  telegraph 
machine  failed  to  work  to  his  satisfaction,  he  locked  himself  up 
in  his  room  with  five  assistants,  it  is  said,  and  dt-clared  he  would 
not  leave  until  he  had  made  it  work,  and  work  it  did,  although  it 
required  sixty  hours  continuous  labour. 

Let  us  now  consider  briefly  the  improvements  that  have  been 
made  in  the  incandescent  lamp  during  the  twenty  years  of  ex- 
perimenting and  commercinl  manufacture.  The  bulb  has  changed 
only  in  shape.  The  first  bulbs  used  by  Edison  were  blown  from 
glass  tube.  Then  caine  the  free  blown  bulb  obtained  from  the 
glass  works,  which  was  used  for  eleven  years  by  the  Edison 
Lamp  Company,  which  has  always  been  by  far  the  largest  lamp 
manufacturer  in  the  world. 

For  the  last  eight  years  the  moulded  bulb  has  been  used  almost 
exclusively  by  all  lamp  factories.  The  method  of  sealing  the 
bulb  to  make  it  absolutely  air  tight  is  practically  the  same  now 
as  it  was  twenty  years  ago.  The  vacuum  obtained  by  Edison  in 
his  early  lainps  was  just  as  good  as  that  produced  to-day  by 
those  lamp  factories  that  exhaust  (heir  lamps  by  the  use  of 
mercury  pumps.  The  Ebison  Lamp  Works  in  the  Stales,  and 
the  Canadian  General  Electric  Company's  Works  at  Peter- 
borough, are  using  an  improved  chemical  method  of  exhausting, 
which  gives  not  only  a  superior  vacuum  to  that  obtained  by  the 
mercury  pumps,  but  also  a  far  more  uniform  grade  of  vacuum  in 
all  the  lamps.  Edison  required  six  hours  to  produce  his  vacuum. 
To-day  we  produce  the  same  in  l^ss  than  one  minute.  The 
shortest  time  required  by  mercury  pumps  is  about  one-half  hour. 

The  filament  used  by  Edison  in  his  first  experimental  carbon 
lamp  was  made  from  carbonized  paper,  but  this  very  soon  gave 
place  to  bamboo,  and  this  material  was  then  used  exclusively  by 
the  Edison  Company  for  all  classes  of  lamps  up  to  1894.  The 
Sawyer  Man  Company,  as  well  as  the  Thomson  Houston  Com- 
pany at  Lynn,  also  used  the  same  material,  while  other  com- 
panies were  using  carbonized  silk  and  cotton  thread,  and  a  few 
amorphous  cellulose.  This  last  mentioned  material  has  been 
used  by  all  the  principal  companies  during  the  last  few  j-ears.  It 
is  very  much  cheaper  to  work  than  bamboo,  is  more  homogeneous 


and  better  adapted  to  make  the  long  thin  filaments  necessarj-  for 
low  candle  power  lamps. 

The  principal  improvements  in  the  quality  of  the  lamp  during 
the  last  twenty  years  have  been  on  the  filament,  and  pertain 
chiefly  to  improvements  in  the  method  of  treating  or  flashing 
the  carbon  base,  whereby  a  hard,  dense  grey  coating  is  de- 
posited upon  the  surface  of  the  filament.  The  method  employed 
in  making  this  deposit  of  dense  carbon  determines  largely  the 
life  of  the  lamp,  the  maintenance  of  its  candle  p>ower  and 
efficiency,  and  the  uniformity  of  product  as  to  voltage  and  power 
consumption.  This  operation  of  treating  the  filament  is  now 
performed  by  automatic  apparatus  designed  to  break  the  electric 
circuit  at  the  instant  when  the  hot  resistance  of  the  filament  has 
reached  the  desired  point.  All  lamp  manufacturers  use  the 
process  of  treating.  So  that  whatever  the  material  used  in 
making  the  filament,  whether  bamboo,  silk,  cotton  thread,  or 
cellulose,  it  is  in  all  cases  given  a  very  similar  surface  coating, 
all  factories  using  for  this  purpose  some  of  the  various  forms  of 
hydro-carbon. 

They  all  keep  as  secret  as  possible  the  various  details  of  their 
methods  of  manufacturing  this  part  of  the  lamp,  and  the  difference 
in  the  quality  and  behaviour  of  different  makes  of  lamps  is  trace- 
able chieflj'  to  the  different  methods  of  preparing  the  filament 
and  handling  it  throughout  the  several  stages  of  its  manufacture. 

The  process  of  treating  the  filament  in  order  to  make  the 
surface  coating,  which  I  have  mentioned,  is  one  of  the  most 
beautiful  and  interesting  phenomena  in  the  art  of  electric  lighting. 
The  carbonized  thread,  already  shaped  like  the  filament,  is 
inserted  in  a  bottle  from  which  the  air  is  then  exhausted.  The 
bottle,  by  means  of  valves  and  pipes,  is  then  placed  in  connection 
with  another  bottle  containing  one  of  Ihe  many  forms  of  hydrx>- 
carbon  liquid,  such  as  gasoline,  and  the  vacuum  above  the  liquid 
causes  it  to  evaporate  rapidly  and  fill  the  treating  boiile  with 
hydro-carbon  gas  or  vapor.  The  electric  current  is  now  sent 
through  the  filament,  causing  it  to  become  incandescent,  as  it 
does  when  in  the  finished  lamp.  This  vapor,  coming  in  contact 
with  the  white  hot  filament,  is  chemically  decomposed  or  broken 
up  into  its  constituent  elements,  and  a  pure  catbon,  similar  in 
nature  to  graphite,  is  deposited  on  the  surface  of  the  filament 
base,  which  is  also  almost  pure  carbon  but  of  less  dense  structure 
and  resembling  wood  charcoal.  This  operation  of  artificial 
growth  or  enlargement  of  the  filament  continues  until  it  has 
attained  the  proper  electrical  resistance,  when  Ihe  current  is  cut 
off  and  the  filament  is  removed  from  the  bollle.  The  filaments 
need  to  be  designed  of  such  size  and  length  that  when  the  treated 
coating  has  attained  the  proper  thickness,  the  resistance  of  the 
filament  will  be  from  30  to  50  per  cent,  of  the  resistance  before 
treating,  the  per  cenlage  varying  with  different  classes  of  lamps. 
The  time  required  to  make  this  deposit  varies  in  different  cases 
from  a  fesv  seconds  to  half  a  minute,  and  longer  in  some  special 
cases.  The  resistance  of  Ihe  filament,  when  in  the  treating 
bottle,  falls  very  rapidly  since  the  deposited  carbon  has  about 
one-sixth  to  one-tenth  the  specific  resistance  of  the  base  carbon. 

The  most  beautiful  phenomenon  in  connection  with  treating 
the  filament  is  thai  of  rendering  it  perfectly  uniform  in  re>ist- 
ance  and  brilliancy  throughout  its  length,  provided  the  treat- 
ment is  continued  a  sufficient  length  of  time.  This  action  will  be 
best  understood  by  reference  to  a  diagram  and  a  little  supple- 
mentary explanation. 

\'ery  strange  to  say,  this  process  of  treating  the  filament,  so 
essential  to  the  highest  quality  of  lamp,  was  in\enled  and 
patented  before  Edison  had  produced  his  first  successful  carbon 
filament  lamp. 

The  patentees.  Sawyer  and  Man,  although  four  vears  ahead 
of  Edison  in  the  production  of  a  carbon  burner  lamp,  would 
probably  never  have  had  any  commercial  use  for  their  process 
of  treating,  and  probably  would  never  have  appreciated  its 
immense  importance  and  value,  had  there  not  been  invented  a 
commerciallj-  successful  high  resistance  carbon  lamp  to  which 
the  process  was  more  perfectly  adapted.  Had  Edisoo  applied 
this  treating  process  to  his  perfected  bamboo  filament,  for  which 
he  would  have  been  obliged  to  pay  royalty  to  Sawyer  and  Man, 
he  would  have  produced  a  lamp  twenty  years  ago  that  on  test  by 
the  most  severe  of  modern  methods,  would  have  com(>ared  verj- 
favourably  in  all  respects  with  the  best  lamp  made  to-day. 

Edison  knew  that  his  competitors  could  not  make  a  successful 
lamp  without  infringing  on  his  own  patents,  and  he  did  not  pro- 
pose to  be  indebted  to  any  other  individual  in  the  manufacture  of 
a  successful  commercial  incandescent  lamp  which  he  considered 
his  o.vn,  and  his  greatest  invention.  He  therefore  set  at  work 
to  discover  some  other  means  of  accomplishing  the  same  result 
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He  concocted  a  fluid  in  which  he  dipped  his  bamboo  filaments 
prior  to  carbonizing,  and  by  this  means  did  effect  a  great  im- 
provement in  the  material,  but  the  process  was  by  no  means 
equal  to  the  treating  process.  Edison,  with  characteristic 
shrewdness,  kept  his  process  of  preparing  the  filament  a  secret, 
and  to  make  doubly  sure  that  those  engaged  in  manufacturing 
the  lamps  would  not  become  acquainted  with  the  filament  process, 
had  this  work  done  under  his  personal  supervision  at  a  small 
shop  several  miles  away  from  the  lamp  works.  For  about  twelve 
years  the  Edison  Company  used  this  dipping  process  of  prepar- 
ing their  filaments  in  place  of  the  hydro-carbon  treating  process. 
Many  of  you  are  no  doubt  familiar  with  the  old  Edison  lamp 
with  glossy  black  filament,  which  would  start  at  16  c.  p.  with  an 
efficiency  of  3. 1  waits  per  candle,  and  in  less  than  100  hours 
would  be  down  to  12  c.  p.  with  an  efficiency  of  four  or  more 
watts  per  candle,  and  the  decline  in  candle  power  and  efficiency 
continued  until,  at  the  end  of  three  or  four  hundred  hours,  the 
candle  power  was  perhaps  ten  and  the  power  consumption  five  or 
more  watts  per  candle.  Do  you  wonder,  then,  that  these  lamps 
after  this  gave  very  long  life?  And  yet,  you  will  run  across  a 
man  now  and  then,  even  to-day,  who  will  declare  that  the  lamps 
made  to-day  cannot  compare  with  the  good  old  Edison  lamps  of 
ten  years  ago. 

When  the  treating  patent  expired  the  Edison  Company  hasten- 
ed to  abolish  the  old  Edison  dipping  process,  and  for  the  last 
eight  years  they  have  been  treating  all  their  filaments  with  the 
exception  of  those  used  in  their  200  to  250  volt  lamps,  which  are 
not  treated,  because  it  is  impracticable  to  make  treated  filaments 
of  sufficiently  high  resistance  and  of  sufficient  mechanical  strength 
and  sufficiently  small  surface  to  be  used  at  such  high  voltage, 
and  give  as  low  as  sixteen  candle  power. 

I  may  add,  however,  that  the  treating  process  is  not  so  neces- 
sary with  the  cellulose  squirted  filament  as  it  was  with  the 
bamboo,  since  the  former  is  much  more  homogeneous  and  uni- 
form in  section  and  surface  than  was  the  bamboo. 

The  lamp  with  untreated  filament  will  decline  in  candle  power 
much  more  rapidly  than  the  treated  filament  designed  for  the 
same  candle  power,  voltage  and  efficiency.  For  candle  power, 
maintenance  and  useful  life,  the  200  v.,  16  c.  p.  4  watt  lamp  with 
untreated  filament  stands  about  midway  between  the  110  v.,  16 
C.  p.,  3  1-2  and  3.1  watt  treated  filament  lamps. 

I  have  now  considered  the  changes  that  have  been  made 
during  the  last  twenty  years  in  the  bulb,  the  vacuum,  and  the 
filament.  There  remain  the  three  important  elements,  the 
leading  in  wires  for  carrying  the  current  to  the  filament,  the 
joints  between  those  wires  and  the  filaments,  apparently  insig- 
nificant but  very  important,  and  the  base  of  the  lamp  for 
attaching  it  to  the  circuit. 

For  leading  in  wires  platinum  is  used  now,  the  same  as  it  was 
by  Edison,  but  the  quantity  used  per  lamp  has  been  greatly 
reduced.  There  have  been  various  attempts  to  substitute  other 
cheaper  metals  for  the  expensive  platinum,  but  none  have  proved 
commercially  successful. 

For  joints  Edison  used  a  copper  wire  which  was  welded  to  the 
platinum  at  one  end,  and  at  the  other  flattened  and  bent  about 
the  carbon  filament  and  finally  copper  plated.  This  was  very 
effective  and  was  used  for  many  years,  but  the  use  of  copper  at 
the  joint  is  somewhat  detrimental  to  the  quality  of  the  lamp.  At 
present  the  principal  companies  use  a  carbon  paste  for  attaching 
the  filament  directly  to  the  platinum  wire.  This  is  not  only 
better,  but  cheaper  than  Edison's  method. 

The  base  used  by  Edison  is  used  to-day  with  but  very  slight 
and  unimportant  modifications.  There  have  been  two  dozen  or 
more  distinct  types  of  base  designed  by  different  lamp  companies 
that  have  started  up  during  the  'ast  twenty  years,  and  I  have 
always  admired  the  practical  genuis  of  Edison  who,  in  this,  as  in 
many  other  ways,  hit  uponjusl  that  form,  that  after  twenty  years  of 
experimenting  on  the  part  of  rivals,  has  survived  nearly  all  other 
forms  of  bases  and  is  to-day  not  only  the  best  but  also  the 
simplest  and  cheapest  to  manufacture. 

Having  considered  the  most  important  movements  that  have 
been  made  in  the  incandescent  lamp  during  the  last  twenty 
years,  I  will  now  treat  very  briefly  of  the  present  method  of 
lamp  manufacture.  As  most  of  you  have  probably  visited  our 
lamp  works,  you  are  already  familiar  with  the  main  mechanical 
processes,  and  I  will  not  need  to  dwell  upon  these. 

The  filament  is  made  from  cotton  in  its  original  state.  This  is 
first  thoroughly  cleansed  and  then  digested  with  chemical 
ragents  until  it  is  reduced  to  a  gelatinous  state  resembling  glue. 
After  standing  some  length  of  time  it  is  put  into  a  mechanical 
mixer  and  thoroughly  churned,  then  strained  and  exhausted  to 


remove  all  air  bubbles.  It  is  then  introduced  into  a  special 
bottle  containing  a  very  small  circular  aperture  or  die  in  its 
lower  neck,  and  by  means  of  compressed  air  on  top  of  the  mass 
it  is  squirted  through  the  die  into  alcohol,  which  causes  it  to 
coagulate  into  a  white  thread,  which  after  being  washed  is 
wound  onto  a  drum  and  allowed  to  dry,  when  it  very  much 
resembles  horse  hair.  This  is  gauged  and  sorted,  wound  unto 
suitable  forms  to  give  it  the  filament  shape,  and  then  subjected 
to  the  baking  process.  The  filaments  are  placed  in  graphite 
crucibles,  surrounded  by  graphite  or  other  material  to  exclude 
the  air,  and  then  gradually  raised  in  a  furnace  to  a  very  high 
tempeiature,  sufficiently  high  to  melt  iron  but  not  platinum,  and 
so  held  for  several  hours  until  all  the  volatile  matter  is  removed 
from  the  filament  in  the  shape  of  gases.  When  removed  from 
the  furnace,  the  filaments  are  almost  pure  carbon  and  very 
smooth  and  glossy.  They  are  now  ready  for  the  next  process, 
treating,  which  has  been  described. 


EFFECT  OF  SCALE  IN  BOILERS. 

The  commonly  accepted  idea  is  that  the  efficiency  of  a  steam 
boiler  is  seriously  affected  by  an  accumulation  of  scale.  Perhaps 
the  most  often  quoted  estimate  is  that  the  presence  of  1-16  in.  of 
scale  causes  a  loss  of  13  per  cent,  of  the  fuel  burned,  ^  in.  38  per 
cent.,  and  in.  60  per  cent.  Recently,  says  the  Street  Railway 
Review,  we  have  seen  published  statements  tending  to  show  that 
the  loss  of  efficiency  due  to  scale  has  been  greatly  over-estimated. 

Prof.  R.  C.  Carpenter,  of  Cornell  University,  writing  in  the 
American  Electrician,  says  that  so  far  as  he  is  able  to  determine 
by  tests  a  lime  scale,  even  of  great  thickness,  has  no  appreciable 
effect  on  the  efficiency  of  a  boiler.  A  test  which  he  conducted 
when  the  boiler  was  thickly  covered  with  lime  scale  showed  prac- 
tically as  good  results  as  when  it  was  perfectly  clean.  The  ex- 
planation is  that  the  heating  capacity  is  affected  principally  by  the 
rapidity  with  which  the  heated  gases  will  surrender  heat,  as  the 
water  and  metal  have  capacities  for  absorbing  heat  more  than  a 
hundred  times  faster  than  the  air  will  surrender  heat.  Any  deposit 
which  curtails  slightly  the  capacity  of  absorbing  heat  on  the  water 
side  has  very  little  effect  either  on  total  capacity  or  efficiency. 
A  thin  film  of  grease,  however,  being  impermeable  to  water,  keeps 
the  latter  from  the  metal  and  generally  produces  disastrous  results. 

Mr.  Walter  M.  McFarland,  formerly  an  engineer  officer  in  the 
United  Slates  Navy,  in  the  course  of  a  lecture  at  Sibley  College, 
Cornell  University,  stated  his  experience  had  been  that  a  consider- 
able thickness  of  clean  uniform  scale  made  apparently  little  differ- 
ence in  the  efficiency  of  the  boiler.  On  the  U.  S.  S.  Vandalia 
there  were  two  boilers  used  for  distilling  water,  and  the  water 
evaporated  per  pound  of  coal  was  no  more  when  the  boilers  were 
clean  than  after  three  months  when  the  scale  was  nearly  in. 
thick. 

On  the  other  hand,  there  are  recent  tests  showing  that  scale 
does  reduce  the  efficiency.  In  May  and  June,  1898,  Prof.  L.  P. 
Breckenridge,  of  the  University  of  Illinois,  made  tests  on  a  loco- 
motive boiler  before  and  after  cleaning  it  of  scale  and  found  that 
the  loss  due  to  the  scale  was  9.55  per  cent.  The  average  thick- 
ness of  this  scale  was  3-64  in.  ;  analyses  of  samples  taken  from 
different  points  in  the  boiler  showed  from  20  to  67  per  cent,  calcium 
carbonate  and  from  4  to  40  per    cent,  calcium  sulphate. 

Also,  copies  of  reports  of  tests  sent  us  by  the  Union  Boiler 
Tube  Cleaner  Co.,  of  Pittsburg,  show  that  there  is  a  marked  in- 
crease in  the  efficiency  of  the  boilers  after  the  scale  has  been  re- 
moved. In  one  case  the  gain  was  16.3  per  cent,  and  in  another 
24.8  per  cent.  ;  the  thickness  of  the  scale  was  not  stated. 


FREE  SCHOLARSHIPS. 

The  trustees  of  the  American  School  of  Correspondence,  156 
Tremont  street,  Boston,  Mass.,  have  decided  to  depart  from  cus- 
tom in  their  policy  of  promotion.  Believing  that  a  personal  ex- 
position of  the  advantages  of  a  school  is  often  better  than,  or 
at  least,  a  great  help  to  printers'  ink,  they  have  announced  their 
willingness  to  grant  a  limited  number  of  free  scholarships  to  men 
in  various  large  establishments  and  parts  of  the  country.  We 
are  not  advised  of  the  exact  conditions,  but  anyone  who  thinks 
he  would  like  to  have  one  is  invited  to  correspond  with  them, 
giving  his  occupation,  and  his  application  will  receive  consider- 
ation by  the  trustees.  The  school  calls  attention  to  its  coures  in 
mechanical  and  electrical  engineering  (including  a  complete 
course  in  mechanical  drawing),  the  former  including  steam,  loco- 
motive and  marine  engineering.  As  its  work  is  confined  to  these 
branches,  they  point  out  the  probability  of  better  work  being 
done  than  would  be  likely  where  many  other  branches  are  taught. 
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BY  THE  WAY. 

The  manager  of  a  gas  company  in  one  of  the  leading 
cities  of  Canada  is  having  built  a  new  residence  in  a 
choice  residential  district  where  electricity  is  almost 
universally  used  for  house  lighting.  He  complains  of 
having  been  pestered  by  electric  wiring  firms  desirous 
of  securing  the  contract  for  wiring  his  new  house.  The 
idea  had  not  occurred  to  these  enterprising  contractors 
that  it  would  never  do  for  the  manager  of  a  gas  com- 
pany to  light  his  house  by  electricity.  When  so  in- 
formed they  gave  the  gas  manager  a  look  expressive  of 
their  deepest  sympathy  with  a  man  who  was  prevented 
by  circumstances  from  adopting  up-to-date  methods. 

XXX 

In  the  past  great  difficulty  has  been  experienced  in 
wiring,  for  electric  light,  without  damage,  residences 
which  are  decorated.  Wiring  men  have  been  obliged  to 
abandon  the  idea  of  getting  to  outlets  and  switches 
located  on  brick  walls  without  channelling.  The  firm 
of  Strickland  &  Company  recently  contracted  to  wire  a 
large  residence  in  Toronto  for  some  two  hundred  lights, 
and  in  many  cases  switches  and  wires  had  to  be  located 
on  solid  brick  wall.  They  devised  a  means  of  over- 
coming the  difficulty  and  carried  out  the  work  success- 
fully. They  have  baptized  the  tool  used  in  the  work  a 
"persuader,"  and  it  is  certainly  a  useful  article. 
+    +  + 

At  the  recent  meeting  of  the  British  Association 
some  very  interesting  experiments  were  performed  in 
firing  cartridges  by  means  of  electric  waves,  sent  out 
from  an  apparatus  arranged  for  wireless  telegraphy. 
In  this  case  it  was  an  apparatus  similar  to  Signer 
Marconi's  that  was  used,  and  it  was  intended  to  have 
fired  the  cartridges  from  a  balloon  that  was  sent  up 
from  the  Lister  Park,  where  the  members  of  the 
British  Association  were  being  entertained,  but  the 
balloon  got  away  so  quickly  that  communication  was 
lost  with  it  before  the  experiments  could  be  carried  out, 
and  to  satisfy  the  scientists  the  gentlemen  in  charge  of 
the  apparatus  fired  the  charges  by  imitating  the  wave 
that  would  have  arrived  from  the  balloon  if  the  com- 
munication had  been  maintained.  The  arrangement 
consisted  of  the  usual  coherer  which  is  necessary  for 
inductive  wireless  experiments,  and  a  wave  was  sent  to 
it  through  the  wooden  wall  of  the  hut  in  which  the 
apparatus  was  placed,  by  means  of  the  spark  of  an 
ordinary  frictional  electrical  gas  lighter.  The  action  of 
the  wave  on  the  coherer  caused  an  electric  relay  to 
operate  and  to  connect  a  battery  of  accumulators  with 
the  wires  leading  to  the  fuse,  which  exploded  im- 
mediately the  current  passed.  In  the  opinion  of  a 
writer  in  the  Colliery  Guardian  there  are  possibilities  in 
this  that  may  be  useful  in  mining. 

XXX 

At  the  recent  convention  of  municipal  electricians, 
held  in  Pittsburg,  a  humorous  communication  was 
read  from  Mr.  L.  J.  Morgan,  formerly  city  electrician 
of  Kansas  City,  in  which  he  explained  that  the  office  of 
city  electrician  in  that  city  had  been  abolished. 
Referring  to  some  of  the  conditions  under  which  the 
city  electrician  labors,  Mr.  Morgan  said  that  "  his 
employers  consisted  chiefly  of  the  mayor  and  a  city 
council,  or  probably  the  city  council  and  a  mayor. 
Characteristic  curves  of  the  mayor  may  be  more  or  less 
easily  plotted,  but  no  one  can  foretell  the  vagaries  of 
the  city  council.  The  ethics  of  the  profession,"  he 
continued,  "demand  that  dignity  should  be  omnipresent, 


but  dignity  and  aldermen  are  strangers.  In  vain  you 
attempt  to  discuss  with  an  alderman  plans  which  you 
have  for  bettering  the  electrical  condition  of  the  city,  or 
money  that  you  have  saved  by  the  elimination  of 
electrolytic  electrolysis.  The  alderman  dismisses  such 
a  proposition  with  a  gesture  and  brings  you  down  to 
earth  with  ajar  by  telling  you  that  he  has  a  friend 
whose  door-bell  doesn't  work  or  that  his  electric-light 
meter  is  working  over-time.  If  he  doesn't  want  a 
door-bell  fixed  or  his  meter  shunted,  he  probably  wants 
a  city  telephone  placed  in  his  hall  or  a  city  arc  lamp  in 
his  parlor,  or  perhaps  he  only  wants  his  gasoline  stove 
repaired.  When  the  influential  member  introduces  you 
to  his  brother-in-law  and  confides  to  you  that  he  is  to 
be  your  chief  or  sole  assistant,  that  he  is  a  first-class 
kalsominer  and  in  a  few  days  will  learn  to  be  a  good 
electrician,  you  must  cheerfully  accept  this  as  an  axiom- 
atic proposition.  Never  show  the  slightest  annoy- 
ance ;  if  you  don't  like  him  take  him  out  and  connect 
him  up  with  the  alternating-current  primaries.  This  is 
not  crime,  but  philanthropy.  Endorse  unreservedlj' 
any  and  every  proposition  advanced  by  any  member  at 
any  time  or  at  any  place.  It  is  also  wise  to  express  an 
eagerness  to  personally  assault  any  person,  not  a 
councilman,  who  has  the  slightest  views  opposed  to 
those  of  the  aforesaid  member." 


ELECTRICAL  EQUIPMENT  OF  THE  CHAMBLY 
PLANT. 

The  initial  installation  at  the  works  of  the  Chambly 
Manufacturing  Company,  at  Chambly,  from  which 
point  current  is  transmitted  to  the  city  of  Montreal,  17 
miles  distant,  consisted  of  four  two-phase  generators  of 
2,000  k.w.  capacity  each,  wound  to  generate  current 
at  12,000  volts.  The  plant  was  so  designed,  however, 
as  to  provide  for  the  installation  of  eight  machines  of 
the  above  capacity.  The  demand  for  power  has  been 
such  that  the  Chambly  Company  have  found  it  neces- 
sary to  install  the  additional  equipment  originally  pro- 
vided for,  and  we  are  mformed  by  the  Canadian 
General  Electric  Company  that  they  have  secured 
the  contract  for  four  generators  of  2.000  k.w.  each  to 
complete  the  installation.  The>e  will  be  wound  for 
2,200  volt«,  and  by  means  of  transformers  the  current 
will  be  stepped  up  to  12,000  volts  for  distribution  over 
the  circuits. 


ELECTRIQTY  ON  GERMAN  FARMS. 

Under  date  of  August  23,  1900,  Consul  Hughes,  of 
Cobourg,  sa\s  :  "  In  this  and  neighboring  parts  ot 
Germany,  considerable  attention  is  being  paid  to  elec- 
trical appliances  that  can  be  used  on  the  farm.  Near 
Ochsenfurt,  in  Bavaria,  a  company  composed  of  land- 
owners and  small  farmers  has  been  organized  for  the 
establishment  of  an  electrical  system  for  use  on  their 
farms  and  villages.  The  current  is  to  be  generated  by 
steam  and  water  and  to  be  distributed  from  a  central 
station  to  the  places  at  which  it  is  wanted.  Sub-sta- 
tions are  to  be  established  at  given  points,  with  the 
necessary  apparatus  for  connecting  with  the  farm  or 
other  machinery,  and  also  for  lighting  purposes  in  the 
houses,  offices,  roads  and  village  streets." 


The  negotiations  with  Boyd  &  Company  to  0|>eraie  the  electric 
liglit  plant  at  Hunting^don,  Que.,  by  water  power  have  t»een 
declared  off.  The  plant  will  be  run  bv  steam  until  next  spring, 
when  steps  will  be  taken  by  the  town  to  acquire  a  water  power. 
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ENGINEERING  an^  MEGHf\NICS 

 ...■■i|^ln»__ 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


FOURTEENTH  DINNER  OF  TORONTO  NO.  I. 

A  jolly  party  assembled  in  tne  large  dining  room  of  the  Walker 
House,  Toronto,  on  Thanksgiving  eve,  to  partake  of  the  fourteenth 
annual  dinner  tendered  by  Toronto  No.  i,  C.A.S.E.  The  attend- 
ance numbered  about  one  hundred  and  fifty.  With  one  large 
table  at  the  head  of  the  room  and  ten  smaller  tables,  prettily 
decorated  with  plants  and  flowers,  a  splendid  effect  was  produced. 
Seated  at  and  near  the  head  table  were  ex-Mayor  Shaw,  Messrs. 
James  Huggett,  president  Toronto  No.  1  ;  G.  C.  Mooring,  ex- 
ecutive president  ;  R.  C.  Petligrew,  Hamilton,  past  executive 
president;  Chas.  Moseley, executive  vice-president ;  A.M.Wickens, 
executive  secretary;  G.  F.  Haworlh,  of  Sadler  &  Haworlh  ;  J.  J. 
Main,  Canadian  Heine  Boiler  Company;  G.  R.  Baker,  Westman  & 
Baker;  W.  C.  Powers,  traveller  Vacuum  Oil  Company  ;  G.  W. 
Grant,  Hamilton-Grant  Oil  Company  ;  J.  M.  Sinclair,  Eureka 
Mineral  Wool  Company  ;  E.  J.  Philip,  The  Steam  Specialty  Com- 
pany ;  A.  E.  Edkins,  J.  W.  Marr,  W.  P.  Sutton,  O.  P.  St.  John, 
W.  J.  Webb,  H.  E.  Terry,  George  Thompson,  James  Bannon, 
W.  C.  Blackgrove,  Wilson  Phillips,  and  others. 

The  menu  was  tempting  and  served  in  good  style.  Their  ap- 
petites appeased,  attention  turned  to  the  toast  list.  As  presiding 
officer,  Mr.  James  Huggett  welcomed  the  guests  to  the  four- 
teenth annual  banquet.  In  his  remarks  he  pointed  out  that  the 
engineers  were  banded  together  to  raise  the  standard  of  the  pro- 
fession. This  was  the  sole  object  of  the  Association.  The  sec- 
retary, Mr.  Marr,  read  a  letter  of  regret  from  City  Engineer  C. 
H.  Rust.  "The  Queen"  being  honored,  the  president  asked  the 
guests  to  rise  and  drink  the  health  of  "Canada,  Our  Home,"  to 
which  ex-Mayor  Shaw  responded  in  a  truly  patriotic  speech.  It 
was  not  only  the  material  prosperity  of  Canada  that  we  should 
be  proud  of,  but  fame  had  come  to  our  country  through  the 
gallantry  of  the  Canadian  soldiers  in  South  Africa.  He  concluded 
with  the  remark  that  our  destiny  must  be  with  the  Motherland. 

Mr.  A.  M.  Wickens  responded  to  "Toronto,  Our  City."  To- 
ronto, he  said,  was  the  center  o(  the  educational  institutions  of 
Canada.  Perhaps  it  was  not  generally  known  that  we  have  the 
only  free  technical  school  in  the  world.  He,  as  one  who  had 
always  taken  a  deep  interest  in  technical  education,  hoped  that 
it  would  soon  be  possible  to  furnish  the  scholars  with  free  books 
as  well  as  free  tuition,  and  that  the  Toronto  school  would  be  the 
forerunner  of  many  technical  schools  throughout  Ontario. 

The  names  of  Messrs.  G.  R.  Baker  and  J.  J.  Main  were  coupled 
with  the  toast  of  "The  Manufacturers."  Mr.  Baker  said  that 
when  we  look  back  we  must  admit  that  the  manufacturing  indus- 
tries had  improved  within  the  last  four  years.  He  was  not  one 
who  believed  that  the  introduction  o*'  new  machines  and  ideas 
would  decrease  the  demand  for  labor.  When  he  started  in  busi- 
ness they  had  no  planing  machine,  but  used  the  hammer  and 
chisel.  He  said  that  as  good  mechanics  could  be  found  in  Cana- 
da as  anywhere  in  the  world.  In  calling  upon  Mr.  Main,  the 
president  referred  to  him  as  one  always  ready  and  anxious  to 
help  the  engineers.  Upon  rising  Mr.  Main  was  heartily  applaud- 
ed. He  said  that  it  had  been  his  privilege  to  be  present  at  eleven 
of  the  fourteen  banquets  which  had  been  held  by  Toronto  No  i. 
It  was  also  his  good  fortune  never  to  have  hfid  bad  times.  His 
trouble  had  been  more  work  than  he  could  possibly  turn  out. 
Recently  he  had  received  enquiries  for  machinery  from  all  parts 
of  the  Dominion.  Boiler-making,  he  said,  had  undergone 
wonderful  changes.  A  few  years  ago,  when  the  riveting  machine 
was  introduced  into  the  boiler  shop,  the  boiler  makers  threatened 
to  strike;  later  pneumatic  machinet y  was  introduced,  but  still  there 
was  plenty  of  work  for  the  men.  In  his  opinion  no  capable  boiler- 
maker  need  be  out  of  employment.  Mr.  Main  in  closing  acceded 
to  a  request  for  a  story,  the  telling  of  which  was  roundly  applauded. 

"Educational  Interests  "  was  acknowledged  by  Mr.  E.  J. 
Philip  and  Mr.  A.  M.  Wjckens.  The  C.A.S.E.,  Mr.  Philip  said, 
had  done  more  to  educate  its  members  than  any  other  society. 
It  was  the  intention  of  Toronto  No.  1  to  hold  open  meetings 
during  the  coming  winter,  at  which  instructive  papers  would  be 
read.  Mr.  Philip  referred  to  the  fact  that  the  stationary  engi- 
neers were  in  a  large  measure  responsible  for  the  establishment  of 
the  technical  school.  While  a  course  in  the  technical  school  w.as 
to  be  commended,  another  source  of  education  which  gave  good 
results  was  the  correspondence  schools.  A  Canadian  correspond- 
ence school  had  been  started  and  would  be  in  good  running  order 
before  the  end  of  the  year,  ami  the  mtention  was  to  cater  largely 
to  the  needs  of  engineers.  The  advantages  of  this  method  of 
education  was  that  students  did  not  require  to  leave  their  homes 
at  night,  and  that  older  men,  who  might  not  be  in  a  position  to 
keep  up  with  the  younger  students  in  a  class,  could  regulate  the 
course  to  suit  their  ability.  Mr.  Wickens,  in  responding,  gave  a 
brief  history  of  the  objects  of  the  association.  There  were  two 
associations,  the  Ontario  Association  and  the  Canadian  Associa- 
tion. The  former  is  incorporated  by  the  Government  to  grant 
certificates  to  competent  engineers,  while  the  latter  aims  to  edu- 
cate the  engineers  so  that  they  may  obtain  these  certificates. 
During  the  coming  year  it  was  proposed  to  take  a  further  step  in 
educational  work.  Last  year  five  different  lesson  papers  were 
issued  to  active  members  only,  but  at  the  last  convention  funds 
were  set  apart  to  get  out  1,000  copies  per  month,  for  twelve 


months.  The  object  of  the  papers  was  to  teach  engineers 
how  to  handle  their  plant  economically.  The  papers  would  take 
up  such  subjects  as  water,  steam,  gases,  combustion,  tempera- 
ture, etc.,  and  would  be  distributed  to  members  and  other  engi- 
neers through  the  proprietors  of  steam  plants.  In  this  way  steam 
users  would  get  educated  regarding  the  work  of  the  association. 
Mr.  Wickens  urged  engineers  to  endeavor  to  improve  themselves, 
pointing  out  that  there  was  plenty  of  room  in  the  engineering 
trade  at  the  top. 

In  responding  to  the  toast  of  "  The  Executive  "  Mr.  Mooring 
pointed  out  that  the  motto  of  the  Association  was  safety,  reliabil- 
ity, economy,  and  intelligence.  He  said  that  at  the  last  session 
of  parliament  they  were  promised  that  the  legislation  asked  for 
would  be  granted  next  year.  Aid.  Pettigrew,  of  Hamilton,  made 
a  brief  speech  in  reply  to  the  same  toast.  He  was  pleased  to  say 
that  the  association  was  growing,  and  that  the  Hamilton  associ- 
ation, since  the  last  executive  meeting,  had  taken  in  half  a  dozen 
new  members.  Mr.  Chas.  Moseley  paid  a  high  tribute  to  Mr. 
Henry  Carscallen,  M.P.  P.,  of  Hamilton,  and  Mr.  Thos.  Crawford, 
M.P.P.,  Toronto,  for  the  assistance  which  they  had  given  the 
engineers  in  their  efforts  to  secure  legislation. 

Mr.  O.  P.  St.  John  and  Mr.  A.  E.  Edkins  responded  to  "  Sister 
Societies,"  and  iVIr.  James  Huggett  to  "Toronto  No.  i."  Mr. 
Huggett  stated  that  open  lectures  would  be  given  in  Engineers' 
Hall,  61  Victoria  street,  every  third  Wednesday  in  each  month, 
and  he  extended  an  invitation  to  all  engineers  to  attend  them. 
The  Association  had  a  good  library  and  was  working  earnestly 


Mr.  James  Huggett, 

President  Toronto  No.  r,  C.  A  S  E. 


to  improve  the  standard  of  the  engineering  profession.  "  Our 
Host  '  and  "  The  Press"  being  toasted,  the  proceedings  of  the 
evening  ended. 

An  excellent  programme  of  songs  was  furnished  by  Messrs. 
Gillogly,  Maguire,  Anderson  and  Trowman. 

The  dinner  committee  consisted  of  Messrs.  Jas.  Huggett,  J. 
W.  Marr,  W.  L.  Outhwaite,  W.  J.  Webb,  S.  Thompson,  Jas. 
Bannon,  A.  M.  Wickens,  H.  E.  Terry,  John  Fox,  A.  A.  Storer, 
and  G.  C.  Mooring. 

MR.  JAMES  HUGGETT. 
Mr.  James  Huggett,  president  of  Toronto  No.  1,  was  born  at 
Chatham,  Kent,  England,  anil  at  the  age  of  fourteen  years  enter- 
ed the  Royal  Navy  Dock  yard  at  thai  place,  remaining  there 
until  he  reached  the  age  of  twenty-one,  wl*Dn  he  left  for  Canada. 
He  has  resided  in  this  country  ever  since,  and  has  occupied 
several  important  positions  in  steam  engineering.  For  twelve 
years  he  was  in  the  employ  of  A.  S.  Whilting,  of  Oshawa,  leaving 
there  ten  years  ago  to  accept  the  position  of  chief  engineer 
and  inechanical  superintendent  for  the  Freehold  Loan  &  Savings 
Company,  whose  office  building  at  the  corner  of  Victoria  and 
Adelaide  streets  is  one  of  the  best  equipped  in  Canada.  A  short 
time  ago  the  Freehold  Loan  &  Savings  Co.  was  amalgamated  with 
the  Canada  Permanent  &  Western  Canada  Mortgage  Company. 
Mr. Huggett,  however,  retained  his  position, and  in  addition  became 
mechanical  engineer  of  the  various  buildings  controlled  by  these 
amalgamated  interests.  Mr.  Huggett  has  always  taken  an 
active  interest  in  the  work  of  the  Canadian  Association  of  Sta- 
tionary Engineers,  and  his  election  as  president  of  Toronto  No. 
I  is  a  well  deserved  honor. 


The  British  American  Corporation,  who  are  operating  their  mines 
electrically,  have  placed  a  contract  with  the  Canadian  General  Electric 
Company  for  a  100  h.p.  induction  motor.  This  is  in  addition  to  sever- 
al large  motors  previously  installed.  The  CP. R.  Sineller  at  Trail 
have  also  purchased  a  150  k.w,  itiotor, 
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STORAGE  BATTERY—ITS  USE  ON  SMALL  ROADS. 

By  B.  B.  Van  Nostrand. 
The  application  of  storage  batteries  to  the  generating  system 
of  large  electric  roads  has  been  described  by  many  engineers  in  a 
variety  of  ways,  so  that  an  impression  has  been  left  upon  many 
minds  that  it  is  only  with  these  larger  systems  that  the  battery 
scheme  is  feasible.  This  idea  is  incorrect,  and  I  think  that  the 
following  description  of  the  equipment  and  operation  of  the  Peek- 
skill  Lighting  and  Railroad  Company  will  bear  me  out  in  the 
statement.  In  the  description  of  this  road  we  shall  see  conditions 
that  apply  in  a  general  way  to  most  small  lines. 

This  road  was  placed  in  operation  in  June,  1899,  since  which 
lime  it  has  been  running  without  any  interruption  except  momen- 
tary stops  caused  by  the  circuit  breakers  flying  out.  Beginnmg 
at  the  station  of  the  New  York  Central  Railroad,  which  is  at  the 
western  edge  of  the  town,  near  the  Hudson  river,  the  road  pro- 
ceeds in  a  practically  straight  line  through  the  center  of  the  town 
and  on  to  Lake  Mohegan — a  total  distance  of  4!^  miles.  The 
road  is  an  exceptionally  hilly  one,  in  fact  the  fairly  level  portions 
are  the  exception,  and  are  never  more  than  1,600  feet  long.  Be- 
ginning at  the  New  York  station  terminus,  the  road,  as  far  as 
grades  are  concerned,  is  about  as  follows:  Starting  into  town, 
there  is  1,000  feet  of  7^  per  cent,  grade — with  a  small  portion 
(say  20  feet)  where  it  reaches  9  per  cent.  For  a  distance  of 
about  4,000  leet  beyond  this,  there  is  a  gradual  grade,  varying 
from  5^  per  cent,  to  2  per  cent.,  terminated  by  300  feet,  of  5}^ 
percent,  to  7 '/^  per  cent.  At  the  top  of  this  is  a  short  level, 
leading  into  a  2,000  feet  2  per  cent,  incline,  followed  by  1,600 
feel,  varying  from  4^  per  cent,  to  83,4  per  cent.,  which  is  in  turn 
followed  by  2,000  feet  of  3^4^  per  cent,  of  up-grade.  There  is 
after  this  a  depression,  represented  by  1,400  feet  of  down-grade, 
varying  from  6.8  per  cent,  to  nothing,  which,  after  passing  into  a 
short  level  rises  1,400  feet  up-grade  with  a  maximum  of  4.6  per 
cent.,  to  another  short  level.  Then  follows  another  down-grade 
of  about  1,800  feet,  varying  between  8  per  cent,  and  2  per  cent. 
This  is  followed  by  1,600  feet  of  level — terminated  by  300  feet  of 
8  per  cent.  After  this  is  1,000  feet  of  level,  passing  into  a  short 
down-grade  of  6  per  cent.,  1,300  feet  of  level  is  after  this,  passing 
into  2,000  feet  of  7^  per  cent.  The  final  portion  to  the  end  of 
the  road  is  about  800  feet  level. 

On  this  entire  line  of  single  track,  with  four  turnouts,  56-lb.  T- 
rails  are  used  throughout,  these  being  laid  in  the  usual  manner. 

There  is  a  single-track  branch  4,000  feet  long  extending  from 
the  New  York  Central  station  north  to  the  Slate  Camp  Ferry. 
This  operates  but  one  month  of  the  year,  at  which  time  two  cars 
are  in  service.  ' 

The  overhead  construction  of  the  system  is  simple — consisting 
of  00  trolley  throughout,  with  0000  feeder,  extending  to  within 
mile  of  the  lake  end  and  1,000  feet  from  the  station  end.  The 
branch  has  no  feeder.    The  0000  feeder  is  tapped  at  regular  dis- 
tances throughout  its  length. 

The  apparatus  for  operating  the  road  consists  of  one  60-k.w. 
Edison  bipolar  575-volt,  880  r.p.m.  generator,  belled  to  a  hori- 
zontal 13-in.  X  i2-in.  Arniington  &  Sims  simple  engine,  the  horse- 
power of  which  is  about  100  at  575  r.p.m.  Belted  to  Ibis  same 
engine.  In  tandem  with  the  dynamo,  is  a  four  pole  differential 
booster,  which  is  used  to  render  the  charging  and  discharging  of 
the  battery  automatic. 

There  is  another  unit  consisting  of  a  Westinghouse  120  k.w., 
multipolar  625  r.p.m.  generator,  belted  to  a  vertical  1 4-in.  and  24  in. 
X  14-in.  Westinghouse  compound  engine  of  200  h.p.  capacity.  It 
may  be  added  here  that  this  generator  is  rarely  used,  and  that 
only  when  the  road  is  unusually  heavy — such  as  occur  on  holidays 
and  warm  Sunday  afternoons.  The  same  engine  which  operates 
this  generator  is  also  belted  to  one  of  the  alternators  for  incan- 
descent lighting.  It  may  be  well  to  note  that  in  addition  to  the 
above  engines  there  are  three  other  engines  which  operate  the 
remaining  light  machines.  These,  of  course,  have  nothing  to  do 
with  the  railway  system.  In  the  boiler  room  are  three  80  h.p. 
and  100  h.p.  horizontal  return  and  tubular  boilers,  carrying  steam 
at  105  pounds  pressure.  During  the  summer  months  two  of  the 
80  h.p.  engines  are  sufficient  to  run  the  entire  plant — though 
three  become  necessary  in  winter. 

The  battery,  which  is  in  the  simple  wooden  shed  next  the  boiler 
room,  consists  of  26  type  F-9  chloride  accumulator  cells.  Each 
cell  is  comprised  of  nine  plates,  10^-2  inches  square,  suspended  in 
glass  jars  of  sufficient  size  to  enable  the  capacity  to  be  increased 
in  future  by  the  addition  of  more  plates.  Each  cell  is  mounted 
upon  a  wooden  tray  filled  with  sand,  to  ensure  an  even  founda- 
tion for  the  jar.  These  trays  rest  in  turn  upon  glass  insulators, 
supported  by  a  wooden  battery  rack.  On  full  charge  the  battery 
has  a  maximum  rated  capacity  of  160  amperes  for  short  periods. 
Asa  matter  of  fact,  however,  it  is  often  called  upon  to  discharge 
at  a  considerably  higher  rate  than  this,  250  amperes  being  called 
for  momentarily. 

During  the  summer  season  three  cars  are  run  from  6  a.m.  to  12 
p.m.  Two  of  these  run  through  Peekskill  as  far  as  the  car  house 
at  the  eastern  edge  of  the  town.  The  other  car  runs  through  the 
town  and  on  to  Lake  Mohegan.  This  gives  a  twelve-minute 
schedule  in  town,  and  forty-eight  minutes  through  to  the  lake. 
In  the  afternoon  and  evening  four  cars  are  run,  giving  a  twelve- 
minute  schedule  in  town  and  twenty-four  minutes  through  to  the 
lake.  On  holidays,  etc.,  five  cars  are  run,  all  going  through — 
thus  maintaining  a  twelve-minute  schedule  throughout  the  run. 

Paper  read  before  the  New  York  State  Street  Railway  Associatien,  Buffalo,  Sept. 
i8|  1900. 


Having  gained  a  fair  idea  of  the  nature  of  the  system,  we  wiD 
pass  to  the  results  obtained  in  the  station. 

The  point  of  first  importance  is  the  remarkable  cflostancr  of 
the  load  upon  the  generator,  and  the  correlated  fact  that  the 
60  k.w.  machine  is  all  that  is  necessary  to  operate  the  road,  ex- 
cept when  running  the  five-carschedule.  The cur\-e marked  No.  1, 
in  the  engraving  will  explain  this.  This  shows  the  results  of 
ten-second  readings,  taken  uf>on  the  battery  and  generator  dur- 
ing a  short  portion  of  a  four-car  run.  The  total  hoe  current  is, 
of  course,  the  summat-on  of  these  two.  It  is  seen  that  this  total 
current  fluctuates  between  25  amps,  and  310  amps.,  and  that  the 
generator  runs  along  at  practically  full  and  constant  load — ^the 
battery  assuming  the  fluctuations  above  and  below  this.  Cur\'e 
No.  2  shows  the  same  results  for  a  three-car  run.  Here  the  aver- 
age or  generator  load  is  lower  (about  75  amps.),  and  the  line 
fluctuates  from  o  amps,  to  170  amps.  The  practical  good  of  Mm 
is  evident.  It  means  that  a  60  k.w.  machine  is  running  instead 
of  180  k.w,,  A'hich  would  be  required  were  the  battery  not  in  ser- 
vice. In  other  words,  although  the  load  fluctuates  from  almost 
nothing  to  180  k.w.,  the  average  15  in  the  neighborhood  of  bo 
k.w.,  and  it  is  this  average  only  which  falls  upon  the  generator 
and  engine.  The  remarkat)le  evenness  of  the  load  upon  the 
generator  produced  by  the  operation  of  a  storage  battery  rs 
shown  very  nicely  by  the  fa-l  that  we  are  operating  our  120-k.w. 


No  I.  No. 


railway  machine  and  one  of  the  alternators  for  our  electric  lights 
from  the  same  engine.  Ordinarily  this  would  produce  a  very 
serious  flickering  in  the  lights,  but  in  our  case  it  is  impossible  to 
detect  the  slightest  change  in  the  brilliancy  of  the  lamps,  al- 
though the  railway  may  be  fluctuating  between  its  widest  limits. 
I  have  not  had  an  opportunity  10  test  the  coal  saving  produced  by 
this  arrangement,  but  I  am  confident  from  my  observations  that 
it  is  sufficient  to  pay  a  good  return  upon  the  balterj-  investment 
over  and  above  the  interest  and  depreciation  charge'. 

The  increased  economy  of  a  small  unit  operating  at  a  full  and 
constant  load  above  that  of  one  three  times  the  size,  but  doing 
the  same  work  under  highly  fluctuating  conditions,  is  such  as  10 
warrant  this  assumption. 

It  would  be  difficult  to  increase  the  simplicity  of  operation  in 
this  plant,  .•\fter  the  original  adjustment,  the  apparatus  has 
worked  together  without  the  slightest  difficulty.  \Ve  have  a 
generating  unit  operating  under  electric  lighting  conditions,  due 
to  the  fact  that  the  battery  removes  from  the  systems  all  sudden 
overloads,  and  the  strain  thus  removed  from  the  minds  of  those  in 
charge  is  in  its  effect  almost  as  valuable  as  this  latter  consideration. 

In  other  ways  the  battery  is  valuable.  .\  great  many  limes  it 
has  been  necessary  to  shut  down  the  small  engine  suddenlv  from 
some  mishap.  During  the  eight  or  ten  minmes  necessary  to  pet 
the  other  unit  into  operation  the  battery  has  carried  the  entire  load. 

Then,  too,  it  is  ofien  desirable  to  run  a  car  for  some  special 
occasion  very  late  at  night.  Ax  such  limes  the  generator  is  shut 
down  and  the  battery  thrown  across  the  line. 

In  conclusion,  I  may  state  thai  the  ballery  has  given  us  ab- 
solutely no  trouble  since  its  installation,  and  the  daily  labor  for 
its  proper  care  does  not  average  more  than  one-half  hour.  In 
fact,  about  all  the  work  required  is  thai  of  taking  voltmeter  and 
hydrometer  readings  upon  the  individual  cells  once  each  week. 


THE  MONTREAL  STREET  RAILWAY. 

The  fortieth  annual  meeiintr  of  the  Montreal  Streol  Railway  Co 
was  held  in  Montreal  on  November  7lh.  The  report  of  the 
directors  of  the  past  year's  business  showed  a  net  profit  of  $b47,- 
246.64,  as  comp-ired  with  $630,870.61  for  the  previous  year.  The 
operating  expenses,  it  was  slated,  showed  an  increase  of  i.ii  per 
cent,  as  compared  with  la^t  year,  this  increase  being  due  to  more 
frequent  and  extended  car  >ervice,  increased  ex|H"ndilure  for 
snow  clearing,  and  increased  cost  of  fuel  ;>nd  general  supj^lies, 
as  well  as  labor. 

The  company's  rolling  stock  was  increased  during  the  year  by 
the  addition  of  56  closed  motor  cars,  45  open  motor  cars,  one 
stores  car,  7  supply  cars,  and  So  trucks,  while  128  motors  and 
controllers  were  added  to  ihe  electrical  equipment  of  the  cars. 
There  are  at  present  under  construction  in  the  comp.-»ny's  shops 
six  extra  long  closed  motor  cars,  mounted  00  double  trucks, 
making  in  all  25  can*  of  this  type  which  will  be  available  for 
service  this  winter. 

The  system  of  cast-welding  rail  joints  was  continued  and  ex- 
tended, the  experience  obtained  during  the  past  two  j-ears  fully 
justifying  the  expense  incurred. 


November,  1900 
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TRADE  NOTES. 

We  have  received  from  Messrs  J.  E.  Rhoads  &  Sons,  of  Phila- 
delphia, a  handsomely  printed  and  illustrated  catalogue  of  one 
hundred  pages,  descriptive  of  their  leather  belting  and  factory 
fire  extinguishing  appliances,  etc. 

Mr.  L.  Sapery,  of  the  Syracuse  Smelting  Works,  Montreal,  who 
has  recently  returned  from  Europe,  reports  that  he  has  secured 
some  good  orders  for  their  celebrated  babbitt  metals  and  Colum- 
bia phosphor  tin  in  England  and  France,  which  will  be  filled  for 
the  first  time  from  the  Canadian  works.  This  the  first  instance  of 
babbitt  metal  or  phosphor  tin  being  imported  from  Canada. 


SPARKS. 

It  is  stated  that  the  Electric  Development  Company,  of  Phila- 
delphia, will  open  a  Canadian  office  in  Hamilton. 

The  Chambly  Electric  Company,  of  Montreal,  have  installed  a 
5  h.p.  motor  to  run  a  5  ton  capacity  elevator  in  the  warehouse  of 
F.  X.  Benoit  &  Co.,  flour  merchants,  Montreal. 

The  Aylmer  Electric  &  Manufacturing  Company  are  installing 
a  new  5,000  light  incandescent  generator  purchased  from  the 
Canadian  General  Electric  Company,  being  one  of  their  latest 
type  revolving  field  machines. 

The  Chambly  Electric  Company,  of  Montreal,  have  received  an 
order  from  C.  O.  Beauchemin  &  Fils  to  install  a  complete  ware- 
house telephone  system  'of  ten  instruments  in  their  warehouse 
and  seven  in  their  printing  office.  An  aerial  cable  5000  feet  in 
length  will  be  used  between  the  two  establishments. 

It  is  reported  that  the  American  Bell  Telephone  Company,  the 
Telephone,  Telegraph  &  Cable  Company  of  America,  the  West- 
ern Union  Telegraph  Company,  and  the  Postal  Telegraph-Cable 
Company  will  be  consolidated  into  one  big  company,  to  be  known 
as  the  National  Telephone  &  Telegraph  Company. 

The  electrical  equipment  of  the  church  of  Maisonneuve,  P.  Q., 
has  gone  through  many  changes.  Originally  a  few  lamps  were 
put  in,  but,  considering  the  advantages  of  electric  light,  the 
churchwardens  decided  to  have  a  complete  plant  installed  for 
lighting  the  entire  church.  Mr.  Valois,  manager  of  the  Chambly 
Electric  Company,  of  Montreal,  secured  the  contract  for  the 
installation  of  a  200  light  plant,  which  was  completed  in  Septem- 
ber last. 

The  Toronto  Railway  Company  have  for  some  time  been 
manufacturing  controllers  after  a  patent  claimed  to  be  owned  by 
the  Canadian  Geiieral  Electric  Company.  The  latter  brought 
suit  against  the  railway  company  to  restrain  them  from  manu- 
facturing the  controller,  and  the  courts  gave  judgment  in  favor 
of  the  plaintiffs,  and  ordered  defendants  to  pay  all  costs.  The 
controllers  now  in  use  on  the  road  will  be  continued  on  payment 
of  damages  which  have  been  agreed  upon. 

The  corporation  of  Lachine,  Que.,  has  owned  and  operated  its 
own  electric  lighting  plant  for  seven  years  past.  Recently,  how- 
ever, it  became  dissatisfied  with  this  method,  and,  after  having 
consulted  with  Mr.  R.  A.  Ross,  consulting  electrical  engineer,  de- 
cided to  dispose  of  the  plant  and  accept  the  offer  of  the  Lachine 
Rapids  Hydraulic  &  Land  Company  for  the  necessary  supply  of 
current,  which  will  be  delivered  at  the  transformer  primaries. 
The  distribution  system  will  be  entirely  remodelled  and  adapted 
for  the  use  of  alternating  current  for  light  and  power. 

The  Electrical  Construction  Company,  of  London,  Limited, 
find  their  business  expanding  and  growing  to  such  an  extent  that 
they  have  deemed  it  advisable  to  enlarge  their  premises  and 
equip  their  factory  with  the  latest  modern  improvements  for  facil- 
itating the  economical  and  convenient  handling  of  their  machin- 


ery. They  have  purchased  lots  No.  32,  34,  36,  38  and  40  Dundas 
street  west,  opposite  the  court  house,  200  feet  deep,  on  which 
they  are  erecting  a  three-story  factory.  This  company  have 
recently  extended  their  business  to  include  fixtures,  house  wiring, 
and  general  electric  supply  trade,  together  with  several  special- 
ties of  foreign  manufacture.  They  will,  in  their  new  factory,  be 
prepared  to  handle  light  and  power  generators  of  all  sizes  and  of 
all  requirements.  Their  factory  is  being  built  according  to  the 
plans  of  the  so-termed  modern  machine  shop,  having  travelling 
crane  covering  the  entire  shop,  and  galleries  on  each  side  for  the 
lighter  work;  the  main  floor  being  used  for  the  heavy  tools  and 
handling  of  heavy  work.  They  will  be  in  a  position  to  turn  out 
the  very  best  high  grade  machinery  at  a  minimum  of  cost. 


your  scale  of  wages  dcoiiads  on 
/your  efficiency.  " 

i|IiREEl|M 
iSCHOikRSHIP 


TO  establish  the  superior  merits  of  its 
courses,  the  Trustees  of  the  AMERICAN 
SCHOOL  OF  CORRESPONDENCE  have  voted 
to  award  to  a  few  well  recommended,  ambitious 
men  in  each  manufacturing  plant  a  FREE 
SCHOLARSHIP 


Electrical,  Mechanical,  r 
Marine,  Stationaru  r 
or  Locomotive  .  .  .  L 

(Including a  Complete  Course  in  Mechanical  Drawing.) 


The  holders  of  these  FREE  SCHOLARSHIPS 
will  be  asked  to  answer  inquiries  as  to  the 
value  of  the  instruction,  and  also  to  recommend 
the  School  to  their  friends,  thus  establishing- 
an  endless  chain  of  enthusiastic  students  who 
will  advertise  the  School  more  thoroughly  than 
tons  of  printed  matter  or  an  army  of  agents. 
Application  blank  on  request. 

(Mention  the  Canadian  Electrical  News.) 


(Charlereii  by  the  Cominonwealtli  of  Massachasetts. ) 

BOSTON,  MASS.,  U.  S.  A. 


Power  Factor  — 
Complete  Circuit  Series 
Lamps  with  Regulator — .90. 

Manhattan  Regulating  Reactance  Coil. 

Regulator  loss  constant  at  all  loads,  200  watts. 
Regul.itors  to  provide  for  any  percentage  of  circuit,  from 
10  to  100  per  cent. 

Manhattan  Series  A.  C.  Enclosed  Lamps. 

At  6.6  amp.,  y.j-volts,  430  watts.     Total  loss  in  lamp,  5  watts. 
Power  Factor  .91.    Efficiency  .gq. 
ICrniinal  and  Arc  Voltage  the  same.    C^centric  mechanism,  but  one  magnet  used 

ill  lamp.     No  springs. 

M'\NHATTAN  GENERAL  CONSTRUCTION  CO.,  TORONTO,  CAN.  ^o^-rTjeB^,,. 
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SPARKS. 

Mr.  P.  Scanlan  has  been  appointed  engineer  in  the  new  electric  light 
station  in  East  Toronto. 

The  New  Brunswick  Telephone  Company  purpose  erecting  a  new 
telephone  exchange  at  St.  John,  N.  B. 

Nerlich  &  Company,  of  Toronto,  are  installing  a  25  k.w.  direct  con- 
nected generator  of  the  Canadian  General  Electric  Company's  type. 

Wm.  Gray  &  Sons,  carriage  builders,  of  Chatham,  Ont.,  are  installing 
a  350  light  plant  supplied  by  the  Canadian  General  Electric  Company. 

It  is  proposed  to  build  an  electric  tramway  from  Nanaimo,  B.C.,  to 
the  Extension  Mines,  five  miles  distant.  The  road  is  estimated  to  cost 
$150,000. 

The  plant  of  the  Simpson  Knitting  Company,  of  Toronto,  referred  to 
in  last  issue,  will  include  a  500  light  direct  current  Canadian  General 
multipolar  generator. 

Warden  Evans,  of  Lincoln  county,  recently  headed  a  deputation 
which  asked  the  Provincial  Government  for  a  charter  for  an  electric 
railway  from  Niagara  to  Port  Dalhousie  and  Queenston. 

The  shareholders  of  the  Hamilton,  Grimsby  &  Beamsville  electric 
railway  have  decided  to  apply  to  the  Legislature  for  authority  to  extend 
their  road  to  St.  Catharines,  Niagara  and  Niagara-on-the-Lake. 

The  Wright  Taper  Roller  Bearing  Company  is  a  new  Montreal  con- 
cern applying  for  a  Dominion  charter,  to  manufacture  a  patent  roller 
bearing  for  railway  cars,  bicycles,  etc.  Mr.  W.  H.  Laurie,  of  Mon- 
treal, is  interested. 

The  Dominion  Coal  Company,  of  Sydney,  C.B.,  have  contracted  with 
the  Canadian  General  Electric  Company  for  three  generators,  direct 
connected  to  Ideal  engines  manufactured  by  the  Goldie  &  McCulloch 
Company,  of  Gait. 

The  Von  Echa  Company  are  building  an  electric  railway  between  In- 
gersoU  and  Woodstock,  Ont.,  and  have  purchased  their  railway  equip- 
ment from  the  Canadian  General  Electric  Company,  the  intention  being 
to  use  G.  E.  1,000  motors. 

Geo.  Smith,  an  electrician  of  Gait,  was  killed  at  Lindsay  on 
October  24th  while  engaged  in  the  installation  of  a  fire  alarm  system. 
Deceased  had  cut  a  guy  wire,  which  fell  across  a  live  wire,  and  attempt- 
ed to  remove  the  guy  wire  with  his  naked  hands.  Instant  death 
resulted. 


The  Westinghouse  generators  in  the  power  house  on  the  Canadian 
side  of  Niagara  Falls  were  set  in  motion  a  fortnight  ago.  Their  capa- 
city is  30,000  horse  power.  The  belts  for  same  were  supplied  by  Sad- 
ler &  Haworth,  of  Montreal  and  Toronto,  and  include  several  44  inches 
and  24  inches  wide,  and  a  number  of  smaller  sizes,  each  about  100  feet 
long. 

The  surveys  and  plans  for  the  proposed  electric  railway  from  Niagara 
Falls  to  Fort  Erie  on  the  Canadian  side  have  been  completed,  and  pre- 
parations are  being  made  to  proceed  with  construction  this  winter. 
The  road  will  be  constructed  along  the  water's  edge,  will  be  20  miles 
long  and  built  for  fast  service.  Mr.  C  H.  Mitchell,  Niagara  Falls, 
Ont.,  is  engineer. 

The  Department  of  Justice  at  Ottawa  ate  installing  a  lighting  plant 
in  the  St.  Vincent  de  Paul  penitentiar)-.  The  electncal  equipment  will 
be  supplied  by  the  Canadian  General  Electric  Company  and  will  con- 
sist, of  one  30  k.w.  and  one  75  k.w.  direct  current  direct  connected 
generators  and  a  three  panel  switch-board.  The  power  equipment  will 
be  one  50  h.p.  high  speed  simple  engine,  one  120  h.p.  high  sp>eed  tan- 
dem- compound  engine,  and  two  75  h.p.  boilers,  supplied  by  the 
Waterous  Engine  Company,  of  Brantford. 

At  the  last  meeting  of  the  Stamford  Township  Council  Mr.  Joseph 
Battle,  of  Thorold,  asked  that  the  Niagara,  St.  Catearines  &  Toronto 
Railway  Company  be  granted  the  privilege  of  building  a  spur  line  from 
a  point  near  the  main  line  and  the  Stamford-Thorold  township  line  to 
the  Thorold  stone  quarry.  The  line  will  be  about  two  miles  in  length, 
and  will  cost  about  $9,000.  The  purpose  of  the  road  is  to  carry  stone 
from  the  quarries  to  the  main  line  of  the  Niagara,  Sl  Catharines  & 
Toronto  Railway.  It  is  proposed  to  be  operated  by  electric  locomotives. 

An  interesting  application  of  electricity  for  industrial  purp>oses  is 
found  in  the  operation  of  the  plant  of  the  Ottawa  Carbide  Company  at 
Ottawa.  The  electrical  apparatus  was  manufactured  and  installed  b>- 
the  Canadian  General  Electric  Company.  A  description  of  the  plant 
would,  no  doubt,  prove  interesting  10  our  readers,  but  this  is  impossible 
at  present  owing  to  the  refusal  of  the  company  to  allow  outsiders  to  in- 
spect the  works.  The  reason  given  is  that  the  machiner)-  is  said  to  em- 
body several  valuable  improvements  which  have  not  yet  been  patented, 
and  new  processes  in  connection  with  the  manufacture  of  carbide  thai 
are  known  only  to  the  principals  of  the  company.  The  works  are  es- 
timated to  have  cost  half  a  million  dollars.  Mr.  Frank  Crcelman, 
C.  1"..,  is  the  consulting  engineer. 


METERS 

...  MANUFACTURED  BY  THE  .  .  . 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

The  Duncan  Integrating  Wattmeters  manufactured  by  the  Siemens  d  Halshe 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

'  The  great  facilities  of  this  Company  have  enabled  me  to  complete  many  improve- 
ments  heretofore  contemplated  but  never  until  to-day  accomplished. 

f 

CANADIAN  AGENTS__ 

MUNDERLOH  &  GO.  -  MONTREAL 

Write  for  Catalogue  and  Discounts. 
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Prices  when  Considering  an 
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SPARKS. 

James  Donaldson,  of  Goderich,  has  made  a  proposition  to  the 
council  of  Thessalon,  Ont.,  to  establish  an  electric  plant  for 
street  and  commercial  lighting. 

The  Parry  Sound  Electric  Light  Company  has  fixed  the  value 
of  its  plant,  which  the  town  may  purchase,  at  $20,000.  A  by-law 
authorizing  the  taking  over  of  the  plant  will  likely  be  submitted 
to  the  ratepayers. 

The  West  Kootenay  Power  &  Light  Company,  of  Rossland, 
B.  C,  have  secured  the  contract  to  increase  the  power  for  the 
Trail  smelter  by  putting  in  three  Wagner  transformers  of  a 
total  capacity  of  500  h.  p. 

The  steamship  Cowrie  recently  arrived  at  London  from  Koetel, 
Borneo,  a  distance  of  9,250  miles.  The  trip  was  made  without 
coal,  liquid  fuel  being  used.  Twenty-two  tons  of  oil  were  con- 
sumed daily  on  the  voyage. 

The  Globe  Furniture  Company,  of  Walkerlon,  Ont.,  are 
installing  a  new  20  h.  p.  Ideal  engine,  manufactured  by  the 
Goldie  &  McCulloch  Company',  of  Gait,  and  a  new  dynamo  manu- 
actured  by  the  Detroit  Motor  Company. 

Messrs.  John  Parker  and  H.  E.  McKee  have  been  appointed 
arbitrators  by  the  town  of  Sturgeon  Falls,  Ont.,  and  the  Sturgeon 
Falls  Electric  Light  Company  to  determine  upon  the  price  at 
which  the  electric  light  plant  should  be  taken  over  by  the 
corporation. 

F'  Sam  Lung,  a  Chinaman,  was  electrocuted  at  Peterborough. 
He  went  down  in  his  cellar  to  repair  some  water  pipes,  and  in  so 
doing  lowered  an  incandescent  lamp  through  a  hole  in  the  floor. 


We  are  told  that  in  some  unaccountable  manner  he  received  a 
death  shock  from  the  live  wire. 

By  an  error  in  the  notorial  deed,  some  doubts  arose  as  to  the 
time  when  the  contract  for  street  lighting  in  Montreal  expires. 
The  matter  was  referred  to  the  city  attorneys,  who  have  decided 
that  the  contract  between  the  city  and  the  Ro)'al  Electric  Com- 
pany will  expire  on  December  31.  1903. 

The  city  engineer  of  Hull,  Que.,  has  been  authorized  to  put  up 
immediately  50  arc  lights  for  street  lighting.  The  Ottawa 
Electric  Company  will  supply  the  current  at  S53.53  per  kilo-wall. 
The  Adams-Bagnall  Company  will  furnish  the  lamp*^,  Garrioch 
&  Company,  of  Ottawa,  the  wire,  and  R.  E.  T.  Pringle,  of  Mon- 
treal, the  insulators. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufaciure  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  «ork  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only     Thev  keep  armaiurev  cf  nearly 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made,  'fteir 
factory  is  so  arranged  that  they  can  run  night  and  day.  and  work  can  be  finished  in 
the  shortest  possible  time.  Telepbone  Hain  3149. 


SADLER  <fe  HA  WORTH 


Manufacturers  of 


OAK-TANNED  LEATHER  BELTING 


IVIONTREAL  and  TORONTO 


Orders  addressed  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  that  order  is  received. 


BELTS  MADE  SPECIALLY  FOR  ELECTRIC  POWER  USE. 


The  Smoke  Nuisance  and  Big  Fuel  Bills 


CAN  BE  GOT  RID  OF  BY  USING 

1  iMiii  Mill  mi  mm 


HE  Mo^l  peiiVcl  Fuel  Econoiiii7er  and  Smoke 
Consumer  in  <he  World.  Endorsed  by  the 
best  master  mechanics,  engineers  and  coal 
users  in  tlie  country.  Every  machine  p\ii  on  with 
a  guarantee  to  consume  95%  of  smoke  and  a 
saving  of  from  10  to  20°^  in  fuel.  Can  be  use<l  on 
any  furnace.  Patent  rights  for  sale  for  Nova 
Scoti*,  Newfoundland,  and  a  number  of  the 
States  of  the  l"nion. 

Fvir  fiirllior  p.u  lii  \il.-^rs  .-»ppl\  to  .  . 


THE  JUBILEE  GRATE  BAR  CO.  TORONTO,  ONT. 

WATCH 


FOOT    OF  WEST   MARKET  STKEET 
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SPARKS. 

The  Babcock  &  Wilcox  Company,  of  Mon- 
treal, have  just  shipped  a  500  horse  power 
boiler  to  the  British  Columbia  Electric  Rail- 
way Company,  of  Vancouver,  B.C. 

A  75  k.w.  direct  connected  generator,  of 
the  Canadian  Ceneral  Electric  Company's 
make,  is  being  installed  by  the  City  Dairy  Co. 
in  their  new  building  on  Spadina  Crescent, 
Toronto. 

The  Saugeen  Electiic  Light  Company  are 
about  to  light  the  towns  of  Southampton  and 
Port  Elgin  electrically,  and  for  that  purpose 
have  purchased  a  2,000  light  standard  single 
phase  alternator  from  the  Canadian  General 
Electric  Company. 

A  special  transformer  of  200  k.w.  capacity 
is  now  being  built  by  the  Canadian  General 
Electric  Company  for  the  Hamilton  Electric 
Light  &  Cataract  Power  Company.  It  will  be 
used  for  coverting  the  current  from  22,000 
volts  two  phase  to  2,400  volts  three  phase. 

Messrs.  Dunsmuir  &  Company,  of  Van- 
couver, B.C.,  have  placed  a  large  contract 
for  electrical  apparatus  with  the  Canadian 
General  Electric  Company.  The  British 
Columbia  Railways  Company,  of  the  same 
city,  have  purchased  a  500  k.w.  alternating 
current  generator,  with  switch-boards,  from 
the  Canadian  General  Electric  Company. 

The  Montreal  Water  &  Power  Company 
are  about  to  replace  the  steam  pumping  plant 
in  Westniount  with  an  electric  pump,  which 
will  pump  the  water  from  the  catch  basin  in 
Westmount  to  the  reservoir  at  Cote  des 
Neiges.    This  change  has  been  made  partly 


for  the  purpose  of  removing  complaints  by  the 
residents  of  Westmount  of  the  smoke  and 
noise  occasioned  by  the  operation  of  the  steam 
plant.  It  is  also  the  intention  of  the  city  to 
put  in  an  electric  pumping  plant. 

The  corporation  of  Morrisburg,  Ont.,  is 
developing  a  water  power  there.  The  con- 
tract for  water  wheels  and  steel  wcrk  has  been 
awarded  to  the  Wm.  Hamilton  Manufacturing 
Com^jany,  of  Peterboro,  and  that  for  electrical 
apparatus  to  the  Canadian  General  Electric 
Company,  Toronto.  The  latter  contract  in- 
cludes a  200  k.w.  revolving  field,  three  phase 
generator,  with  switch-board,  wire  and  all 
necessary  equipment.  Mr.  R.  H.  Hill,  of 
Toronto,  secured  the  contract  for  the  hydraulic 
development. 

A  system  of  street  lighting  different  from 
anything  in  use  in  this  country,  is  employed  in 
Flint,  Mich.  From  an  illustration  sent  us  by 
Mr.  Davidson,  of  Messrs.  Ness,  McLaren  & 
Bate,  Montreal,  we  notice  that  arches  are  con- 
structed across  the  principal  business  streets. 
On  each  arch  there  are  fifty  lights  of  50  c.p. 
each.  These  are  regulaied  so  that  if  required 
only  ten  of  the  lights  may  be  turned  on. 
This  is  said  to  be  the  only  city  in  Michigan 
that  is  lighted  in  this  manner.  The  city  of 
Columbus,  Ohio,  has  a  similar  method,  we 
understand. 


FOR  SALE 

Electric  plant  f'oing  a  good  paying  bu'iiness,  will 
give  time  for  part  of  payment.  A  gnod  opportunity 
for  working  man  with  small  means  to  get  into  a  good 
pay  ng  busmess.  For  pai  ticulars  apply  box  55,  "Elec- 
trical News"  office. 


RACTICALLY  STRETCHLESS 


THE 


Crocker  Improved  Turbine 

In  Horizontal  Setting,  with  Quarter  Turn  Elbow. 


Where  the  nature  of 
the  location  will  per- 
mit its  use  this  type 
has  many  advantages. 
It  is  very  suitable  for 
direct  connection  to 
dynamos,  and  many 
are  in  operation  in 
this  class  of  service. 


Notice  how  completo  and  compact  this  arrangement  is,  and  how  easily  it 
may  be  installed.  Can  you  use  anything  of  this  kind  ?  Your  inquiries  will 
receive  prompt  attention. 

Water  Powers  examined  and  Reports  made. 
Estimates  submitted  for  Complete  Equipments. 


The  JENCKES  MACHINE  CO., 

■  Lansdowne  St.,  Sherbrooke,  Que. 


The  New  System 

OF  EDUCATION 

Electrical 
Engineering 

Mechanical, steam  Civil 
and  Mining  Engineering; 
Arctiitecture  ;  Drawing; 
Surveying;  Chemistry: 
Shorthand  ;  Book-keeping 
and  English  Branches 
TAUGHT  BY  MAIL. 
Over  50  Courses. 


We  have  helped  thonBands  to  better  positions 
and  salaries.   Send  for  free  circulars,  stating 
the  subject  in  which  you  are  interested. 
THE  INTKliNATIOKAL  CORRESFONDENCE  SCHOOLS, 
Hox  1004,  Seranton,  I»a. 


Please  mention  this    paper    when  corre- 
sponding with  advertisers. 


r 
I 

I 

i 
I 

I 


f±i=T=j^rT=irT±i^r=i=iia=T=i=T=x=T^ra^ 


VICTOR^ 
TURBINES 

OPERATING  DYNAMOS 


That  there  are  more  Victor  j[ 

Turbines    in    use    supplying  jl 

power  for  electric   generators  ji 

than  any  other,   is  due  to  the  |j 

many    points    of    superiority  ^ 

possessed  by  this  Turbine.  !j 


FfATURES 

Hiqh  Speed,  Close  Regulation, 
Great  C  ipacity.  High  Efficien- 
cy,   Perfect    Cylindei  Gate. 
Steady  Motion. 
RECENT  PLANTS  INSTALLED: 
Lachine  Rapids    Hydraulic  &  Land 
Co.,   Montreal,  Que.,   12,000  h.p. ; 
Chainbly  Manufacturing-  ('o.,  Mon- 
treal,    Que.,    20,000    h.p.;  West 
Koolenay  '^ower  &  Light  Co.,  Ross- 
land,    B.C.,   3,000  h.p.;  nolgcvillo 
Electric  Light  &  Power  Co.,  Dolge- 
ville,  N.Y.;  Honk  F"alls  Povver  Co., 
Ellenvlllt.,     N.V.;     Hudson  River 
Povver  Transtnission  Co.,  Mechan- 
icsville,    N.Y.;    Quebec  Railway, 
Light  &  Power  Co.,  Quebec,  4,000 
h.p.;     The    Ottawa    Electric  Co., 
Ottawa,  Ont.,  2,000  h.p. 

COI^RRSPONDENCE  SOLICITED 
THE 

Stilwell-Bierce  & 
Smith- Yaile  Co. 

78  Lehman  Street, 
DAYTON,  OHIO,  U.S.  A 


J 
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SPARKS. 

It  is  proposed  to  make  improvements  to  the  street  railway 
system  at  Sherbroolte,  Que. 

The  Niagara,  St.  Catliarines  &  Toronto  Railway  Company 
have  made  a  survey  of  the  proposed  road  to  Beamsville. 

John  O'Donohue,  of  Ottawa,  Ont.,  who  was  pursuing-  a  course 
in  electrical  engineering  at  the  General  Electric  Company's 
works  at  Schnectady,  N.  Y.,  was  instantly  killed  in  the 
testing  department  last  month.  He  was  engaged  in  testing  a 
400  h.  p.  generator,  and  during  a  period  that  the  power  was 


shut  off  laid  down  on  a  piece  of  belting  and  fell  asleep.  The 
power  was  turned  on  by  one  of  the  mechanics  at  work  in  the 
shop  and  the  body  was  carried  to  a  fly  wheel,  where  it  was 
badly  crushed. 

The  Montreal  Street  Railway  Company  have  introduced  an 
innovation  in  street  railway  building  in  the  reconstruction  of 
their  track  on  St.  James  street.  Steel  ties,  to  which  the  rails 
are  firmly  bolted,  are  used.  The  system  has  been  tried  in  India 
and  various  countries  in  the  tropics  and  is  understood  to  have 
given  satisfaction. 


The  Paris  Electric  Lii^ht  Company  are  in-  I 
stalling  a  1,000  light  alternator  of  the  Cana-  ' 
dian  General  Electric  Company's  make. 

The  Canadian  General  Electric  Company 
have  secured  the  contract  for  a  500  light  plant 
for  the  Sunderland  Electric  Light  Company, 
of  Sunderland,  Ont. 

The  St.  Hyacinlhe  Light  and  Gas  Co.  have 
purchased  from  the  Canadian  General  Electric 
Co.  three  25  light  constant  current  series  trans- 
formers, and  i;o  series  alternating  enclosed  arc 
lamps  for  the  street  lighting  service  in  that  town. 

The  Renfrew  Electric  Light  Company,  of 
which  Mr.  A.  A.  Wright  is  president,  have 
placed  an  order  with  theCanadian  General  Elec- 
tric Co.  for  a  100  k.w.  revolving  field,  mono- 
cylic  alternator,  to  be  installed  by  January  ist 
next. 


Cleveland,  Ohio,  U.  S.  fl. 
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sponding with  advertisers. 
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Shows  at  a  glance  the  total  output  ol 
the  Station. 
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A  cheque  on  the  Switchboard  .Attendant. 

.As  one  well-known   Manager  put   it  : 
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Now  Is  the  Time 

Tii  prepare  lor  Lighiiiii;  durini;  the  coniinjj: 
Winter.  Please  examine  our  System  and  you  will 
be  convinced  of  its  value. 
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Volta  Electric  Storage  Co. 

HAMILTON,  CANADA.  i-.m.ted 


Scientific  Amei  ican,  Oct.  14,  1899. 

The  Automobile  Magazine 
has  at  last  come  to  hand  and  is 
the  most  thoroughly  satisfactory 
periodical  which  we  have  seen 
in  any  language  on  the  subject. 
It  is  of  regular  magazine  size  and 
has  1 1 1  pages.  The  quality  of  the 
articles  is  very  high  and  the  il- 
lustrations are  of  the  best.  Every- 
one who  is  at  all  interested  in  the 
automobile  will  find  something  in 
the  new  magazine  which  will  in- 
terest him.  Even  the  social  side  is 
far  from  being  neglected,  as  there 
is  an  article  on  the  recent  floral 
parade  at  Newport  and  on  the 
Automobile  Club  of  France.  The 
Automobile  Index,  which  occupies 
some  nine  pages,  is  exactly  what 
has  been  needed.  On  the  whole 
the  magazine  is  a  most  satisfac- 
tory one. 


SUBSCRIBE  TO 


31  State  Street, 

NEW  YORK. 

$3.00  ft  YEftR. 


N.  r.  Ei  ening  Post.  Oct  9  1S99. 

The  new  illustraled  .Xl  TOMO- 
BiLE  Mag.^zine  (New  York  :  L'. 
S.  Industrial  Publishing  Co.)  has 
a  verj-  attractive  apj^earance.  and 
is  so  varied  in  contents,  without 
undue  padding,  that  one  wonders 
how  the  editor  can  fill  hiv  f»age«i 
here.-\fler.  Still,  the  list  »->n  jiage 
loi  stiows  that  there  is  a  consider- 
able "foreign  automolvle  press;' 
and  wlut  foreigners  can  do  in  the 
wav  of  furnishing  "  copy  "  to  the 
primer,  .\mericans  can.  The  so- 
ciety feature  of  the  new  vehicle  is 
brought  to  the  front  with  news 
from  the  \ew|>orl  festixal — the 
driver,  by  the  way.  nol  always 
sitting  on  the  left.  There  are 
compeloni -seeming  Kvk  reviews, 
and  some  concessionsare  made  to 
the  general  reader  in  comicaliiies 
of  pencil  and  verse.  The  mag*- 
7'ne  seems  free  from  bias. 
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THE  preparatory  chapters  are  devoted  to  a 
concise  explanation  of  the  foundation  prin- 
ciples of  Mathematics,  a  knowledge  of  which  is 
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CHEAPER  STEAM 


The  cost  of  steam  depends  upon  the  cost  of  the  coal 
necessary  to  produce  it. 

Vou  have  no  control  over  the  price  of  coal  per  ton,  so 
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tubular  boiler. 
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Buy  the  Turbine 


I.  That  gives  the  greatest  power  per  diameter  and  has  the  smallest  percentage  of 
waste  effort.  ^ 

II.  Whose  tests  have  been  made  in  the  Holyoke  testing  flume,  with  a  record  ex-  J 
ceeding  80  psr  cent,  at  less  than  full  gate,  the  largest  wheels  averaging  more  5 
than  80  per  cent,  from  half  to  full  gate. 


f  III.  That  will  give-you  the   largest   return  for  your  expenditure  ;    in  other  words, 

*  compare  the  horse  power  with  the  price. 


There  is  only  one  Wheel  which  fills  the  above  specifleations.   It  is  the 
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ELECTRICAL  MATTERS  IN  THE  EAST. 

[By  A  Travelling  Correspondent.] 
In  an  admirable  location,  at  72  Prince  William  street,  Mr. 
R.  E.  T.  Pringle,  the  well-known  dealer  in  electrical  supplies,  of 
Montreal,  has  opened  a  branch  in  St.  John,  under  the  eflficient 
management  of  Mr.  G.  E.  Rough,  who  is  now  in  charge.  The 
warerooms  look  out  upon  the  best  business  street  in  the  city,  and 
are  large  and  well  lighted.  The  main  room,  which  is  filled  with 
a  complete  line  of  supplies  of  all  kinds,  is  30x75  feet.  In  this  Mr. 
Rough  has  his  office.  As  Maritime  Province  agent  he  will  dis- 
tribute from  here,  but  while  doing  jobbing,  wiU  not  contract. 
His  stock  includes  about  everything  necessary  to  the  electrical 
trade,  including  wire,  lamps,  transformers,  meters,  fixtures, 
shades,  etc.  A  specialty  which  he  is  carrying  is  the  ScheefFer 
meter,  for  which  he  claims  great  success.  Mr.  Pringle  made  a 
good  move  in  opening  a  branch  down  here,  as  it  has  been  great- 
ly needed. 

There  is  little  prospect  of  the  street  railway  in  Moncton  being 
opened  in  the  near  future,  and  to  my  mind,  the  failure  of  the  con- 
cern to  make  a  success  in  operation  should  have  been  foreseen. 
It  never  paid  running  expenses,  nor  could  it  be  expected  to 
where  the  one  continuous  line  enclosed  but  a  small  block  which 
the  public  can  walk  across  in  a  few  minutes.  Had  the  line 
been  carried  out  to  some  of  the  small  outlying  villages  there 
might  have  been  some  chance,  but  these  places  are  comparative- 
ly small. 

The  Moncton  civic  electric  light  plant,  of  which  Mr.  John  Ed- 
ington  is  manager,  is  just  putting  up  a  new  incandescent  circuit 
of  about  1,000  lights.  They  have  two  men  engaged  steadily  in- 
stalling the  new  lights,  and  have  placed  about  500  this  summer. 
They  thought  of  putting  in  an  S.K.C.  alternating  dynamo,  but 
have  given  up  that  idea  for  the  present. 

Mr.  McGinn,  who  has  been  for  a  long  time  in  charge  of  the 
electric  lighting  station  in  Fredericton,  has  resigned  and  will  go 
on  the  road  as  traveller  for  the  A.  B.  McLean  Co.,  of  St,  John. 

The  Robb  Engineering  Company,  of  Amherst,  whose  engines 
are  so  widely  known,  secured  an  order  a  week  or  more  ago  for  a 
250  h.p.  engine  which  is  to  be  shipped  to  Calcutta.  Another 
order  is  for  \  portable  mill,  engine  and  all  fittings  of  large  and 
heavy  cap;i  tv  which  are  to  be  shipped  by  its  purchaser,  Mr.  Clif- 
ford Patterson,  to  the  Chilliwack  Valley  in  British  Columbia, 
where  a  firm  which  that  gentleman  represents  is  beginning  large 
lumbering  operations.  The  transcontinental  freight  on  this  order 
will  be  something  between  $800  and  $1,000.  The  firm  has  been 
rushed  with  business  lately. 

Another  year  may  see  steps  taken  by  the  town  of  Pictou  to. 
equip  itself  with  an  electric  lighting  system.  Hitherto  gas  has 
been  used  there  entirely.  Mayor  Craig  has  expressed  himself  as 
decidedly  in  favor  of  the  installation  of  an  electrical  plant,  and  if 
that  gentleman  is  continued  in  office  the  matter  will  be  brought 
up  as  an  issue  next  year.    The  town  is  now  engaged  in  the  secur- 


ing cf  an  efficient  water  supply,  tenders  for  which  work  are 
about  to  be  asked  for. 

It  is  expected  that  some  important  changes  will  soon  be  made 
to  the  electric  plant  at  Springfield  N.S. 

The  village  of  Oxford,  N.S.,  will  soon  have  a  better  system  of 
electric  lighting  than  the  old  one,  good  as  that  has  been  in  this 
thriving  little  town.  The  old  plant,  a  small  one  run  by  water- 
power  from  a  falls  in  the  town,  and  under  the  charge  of  Mr.  S.  E. 
Hue,  will  be  done  away  with.  The  Oxford  Electric  Light  Co.  is 
putting  in  a  ngw  Royal  Electric  S.K.C.  dynamo  of  600  lights 
capacity,  and  a  new  engine  of  60  h.p.,  which  has  been  placed  in 
the  engine  house  of  the  American  Furniture  Company,  and  is 
supplied  by  a  new  boiler  of  125  h.p.  A  large  number  of  electric 
lights  are  being  added.  Among  those  composing  the  company 
are:  Messrs.  H.  C.  Hewson,  president;  Geo.  White,  secretary; 
directors,  E.  G.  Langille,  A.  M.  Ross  and  A.  M.  Henderson. 
The  Oxford  Foundry  &  Machine  Co.  have  their  own  lighting 
plant.  The  American  Furniture  Co.  will  equip  their  factory  with 
electric  lights  from  the  town  system. 

Parrsboro  was  the  first  town  in  Nova  Scotia  to  put  in  and  operate 
its  own  electric  light  plant,  and  I  am  informed  that  the  venture 
has  given  satisfaction,  and  that  it  is  likely  to  be  profitable  to  the 
ratepayers  as  well  as  to  the  consumers  of  light,  ''"hey  are  light- 
ing their  streets  with  25  1200  candle  power  arc  lamps,  at  a  cost 
to  the  ratepayers  of  $600  per  year,  while  ihe  ordinary-  16  cp. 
light  in  a  dwelling  house  costs  25  cents  per  month.  Their  supply 
ot  power  and  light  was  found  inadequate  for  the  demand,  and 
they  are  now  adding  another  S.K.C.  generator  and  equipment 
from  the  Royal  Electric  Co.  and  a  Robb-Armstrong  engine. 
This  will  increase  the  number  of  lights  by  1,200.  Thev  have 
now  950  lights  contracted  for,  but  the  demand  was  so  great  thai 
they  were  compelled  to  add  the  second  power  of  1,200  lights  that 
they  might  be  able  to  supply  the  town's  further  demands  for  more 
light.  Their  system,  I  am  told,  is  all  that  could  be  wished  for, 
and  the  management  the  best .  Councillor  Whealon  and  super- 
intendent Jules  Choisunt  have  devoted  their  be>t  efforts  towards 
its  success. 

A.B.P. 


The  new  lamp  invented  by  Messrs.  F.  W.  Martin  and  Frank 

Stewart,  of  Hamilton,  is  now  being  manufactured  by  the  firm  of 
Brown,  Boggs  &  Company,  who  now  have  in  course  of  oieriion 
a  three-storey  addition  to  their  factory. 

The  Gravenhurst  Electric  Light  and  Power  Co..  who  were 
unfortunate  enough  to  have  their  lighting  station  destroyed  by 
fire  in  October,  are  rebuilding  their  plant  on  a  more  extensive 
scale,  as  they  have  secured  the  lighting  of  the  sanitarium, 
which  requires  an  additional  capacity  of  250  lights.  The  order 
for  the  75  K.W.  S.  K.  C.  generator,  with  the  necessary  switch- 
board, etc.,  was  placed  with  the  Royal  Electric  Company,  and 
the  plant  is  again  in  operation. 
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THE  NORTHEY  TRIPLEX  POWER  PUMP 


In  the  Northey  Triplex  Power  Pump  we  offer  a  machine  put  togeiher  with  skill  brought  Lj*  yt:^:- 
experience  in  pump  building,  and  with  full  provision  tnade  f  r  the  varied  demands  likely  to  be  made  upon  a 
pump  of  this  general  character.  A  feature  of  value  is  the  situating  of  the  three  cranks  120  degrees  apart,  thus 
giving  a  practically  constant  flow  of  water,  minimizing  strain  on  pump  and  eccoomizin^  power.  The  Pump 
can  be  readily  re-packed  and  taken  up,  and  all  details  are  most  carefully  worked  out  :  it  can  be  conxTniently 
operated  by  electricity,  by  water  power,  or  by  belt  from  engine.  Different  sizes  and  styles  made  to  suit  all 
duties. 

WE  ARE  MANUFACTURERS  OF  OVER  FIVE  HUNDRED  DIFFERENT  STYLE'?  AND 
VARIETIES  OF  PU.VIPING  M.A.CHINERV  FOR  EVERY  Cc'NCEIVABLE  DUTY.  WE  INVITE 
ENQUIRIES  FROM  ENGINEERS,  MINE  SUPERINTENDENTS  AND  OTHERS  FOR  THEIR 
RKQUIREMENTS  IN  OUR  LINE.     C\TALOGUES  AND  SPECIFICATIONS  FURNISHED 

UPON  REQUEST. 


We  are  also  manufacturers  of  the  Northey  Gas  and  Gasoline  Engine,  which  has  proved 
to  be  the  handiest  and  most  convenient  form  ot  power  for  small  or  intermittent  power 
users  in  the  market.    Suitable  for  machine  shops,  pumping  and  electnc  light  plants,  etc. 
Wnte  for  descnptive  booklet. 
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ELECTRICAL  EQUIPMENT  OF  McDONALD 
ENGINEERING  BUILDING  AT  McGILL. 

Through  the  munificence  ot  Sir'W.  C.  McDonald, 
the  authorities  of  McGill  University,  Montreal,  have 
been  enabled  to  erect  and  equip  a  building'  for  the  study 
of  engineering  which  is  one  of  the  most  complete  insti- 


No.  12. 


atories  and  test  rooms.  It  differs  in  one  important 
particular  from  a  power  house  for  purely  commercial 
purposes,  inasmuch  as  there  has  been  no  attempt  at 
standardization  in  the  units  adopted  as  regards  the 
type,  the  reason  obviously  being  that  it  has  been  con- 
sidered advisable  to  bring  under  the  notice  of  the 
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Fig.  I    iMiDoNAi.D  Engineering  Building,  McCIill  L'nivicksh v,  Montreal. 


tutions  of  the  kind  in  America.  Of  pleasing  architecture, 
the  exterior  is  at  once  admired,  while  the  interior  ar- 
rangements and  equipment  command  equal  praise.  The 
electrical  equipment  of  the  McDonald  Engineering 
Building,  as  it  is  called,  was  described  at  some  length  in 
the  Electrical  News  of  May,  1898,  but  since  that  time 
extensive  alterations  and  additions  have  been  made,  as 
will  be  seen  from  the  following  particulars  and  accom- 
panying illustrations  of  the  equipment  as  it  now  stands  : 
The  power  station,  the  heart  of  the  institution,  is 
well  shown  in  the  illustration  on  this  page.  In  this 
room  all  the  electric  power  is  generated  which  is  used  in 
the  building  for  lighting  and  power  and  for  the  labor- 


student  as  many  different  types  of  apparatus  as  pos- 
sible. Consequently,  side  by  side  will  be  found  a  Robb- 
Armstrong  engine  driving  a  75  k.w.  direct  current  no 
volt  Crocker  Wheeler  generator,  while  opposite  is  seen 
a  similar  size  Ideal  engine,  by  Goldie  &  McCulloch, 
driving  a  75  k.w.  Canadian  General  Electric  Company's 
machine  of  the  same  voltage. 

Great  Britain  is  represented  by  two  VVillans  engines 
driving  a  Siemens  and  a  Mather  &  Piatt  direct  current  30 
k.w.  1 10  volt  machine  respective'y.  All  or  any  of  these 
machines  may  be  used  for  either  lighting  and  power 
for  the  general  uses  of  the  building,  or  for  the  labora- 
tory testing  purposes,  through  a  four  panel  switch-board. 
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In  addition  to  the  above,  a  storage  battery  has  been 
installed  for  the  purpose  of  lighting  the  building  when 
the  plant  is  not  running,  and  for  charging  purposes  a 
Sprague  motor  generator  is  used  to  raise  the  voltage 
about  forty  volts  over  the  iio  volts  of  the  dynamo 
plant.  The  absence  of  wires  is  noticeable,  all  wires 
and  cables  being  carried  in  ducts  under  the  tessellated 
floor,  but  as  these  ducts  are  covered  by  iron  plates  they 
are  as  readily  accessible  as  if  exposed  in  the  unsightly 
mannerso  often  adopted.  In  short,  the  well  lighted,  airy, 
clean  power  house  with  all  necessary  appliances,  but 
without  any  gingerbread  fittings  for  show,  is  a  model  of 
what  such  a  plant  in  an  educational  institution  should  be. 

Probably  the  most  important  part  of  the  laboratory 
which  is  intended  for  the  education  ot  practical  engineers, 
is  what  is  called  the  commercial  laboratory,  and  it  is 
well  named,  for  not  only  are  all  classes  and  types  of 
machines  here  gathered  together,  but  are  noticeably 


nels  under  the  raised  floor  upon  which  the  machines  are 
set.  This  floor  being  equipped  with  slots  and  plugs 
like  an  iron  planer  table,  is  suitable  for  the  base  of  any 
machine,  and  also  ensures  that  the  belts  may  be  kept 
tight  without  unsightly  and  cumbersome  tightening 
apparatus.  Movable  tables  of  solid  construction  are  pro- 
vided upon  which  can  be  mounted  the  necessary  local 
instruments  and  switches  which  may  be  found  neces- 
sary for  any  particular  test  which  may  be  undertaken. 

As  will  be  seen  by  the  illustrations  (Figs.  3  and  4) 
this  laboratory  is  divided  into  sections  called  the  alter- 
nating current  room  and  the  direct  current  room. 
While  really  the  same  room,  these  names  are  adopted 
to  indicate  the  classification  of  the  apparatus,  for  on  the 
one  side  the  alternating  current  dynamos  driven  by  dir- 
ect current  motors  are  placed,  while  on  the  other  the 
direct  current  generators  and  arc  machines  are  set,  and 
as  each  of  these  sections  has  its  own  travelling  crane, 


Fig.  2. — Generator  Room,  McDonald  Engineering  Bi  ilhing,  McGill  Universit\. 


arranged  for  commercial  work  in  the  most  practical 
way.  The  test  room  of  a  manufacturing  establishment, 
and  the  usual  college  laboratory,  are  generally  very  dis- 
similar; the  one  bearing  evidences  of  the  hasty  and 
unscientific  methods  which  are  apt  to  prevail  in  a  coni- 
mrecial  establishment,  while  the  other  very  often  par- 
takes of  the  nature  of  a  scientific  kindergarten.  In 
this  case,  the  arrangements  for  good  practical  engineer- 
ing work  are  unsurpassed, ^not  only  by  reason  of  the 
great  amount  of  apparatus,  but  notably  by  reason  of 
the  thoroughly  practical  way  in  which  the  work  can  be 
carried  on.  For  instance,  each^  test  can  be  operated 
independently  of  any  other  without  that  confusion 
which  would  inevitably  result  from  an  improper  and  un- 
practical lay-out  of  the  apparatus,  while  flexibility  of 
the  apparatus  is  increased  to  the  maximum  by  the  ease 
by  which  the  machines  may  be  moved  [from  place  to 
place  by  the  travailing  cranes  and  the  facility  of  connec- 
tion to  the  circuits,  which  run  in  easily  accessible  chan- 


cables  switches,  etc.,  the  two  divisions  of  the  labora- 
tory are  independent.  The  alternating  current  labora- 
tory containing,  as  it  does,  examples  of  the  best  types 
of  single  two  and  three  phase  machines,  as  well  as 
special  apparatus  for  phase  and  periodicity  changing, 
is  probably  the  more  interesting  of  the  two,  while  the 
direct  current  laboratory  contains  types  which  are  fami- 
liar by  long  association  to  any  one  acquainted  with  the 
average  lighting  and  power  station  for  commercial  pur- 
poses. It  may  be  noted  that  while  the  size  of  the  ma- 
chines is  not  such  as  to  command  attention,  the  largest 
unit  not  exceeding  40  k.w.,  none  of  them  are  toys,  but 
of  a  size  sufficient  to  demonstrate  the  peculiar  features 
of  each  tvpe,  and  are  arranged  and  connected  so  that 
the  distinctive  features  ot  each  may  be  best  shown. 
A  glance  at  the  principal  pieces  of  apparatus  will  illus- 
trate this  fact,  for  we  find  driven  by  appropriate  variable 
speed  direct  current  motors  the  following  types  : 

A   15  k.w.   alternator,  with  revolving  fields,  made 
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Pig.  4.— Direct  Current  Dynamo  Room,  McDonald  Engineering  BtiLDiNo,  ^[cGn.i,  University. 
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by  the  Canadian  General  Electric  Company  which  may 
be  used  for  either  single  two  or  three  phase  operation; 
a  15  k.  w.  Stanley  two  phase  alternator,  made  by  the 
Royal  Electric  Company,  which  illustrates  the  inductor 
type  with  stationary  armature;  a  15  k.  w.  Warren  in- 
ductor alternator,  for  single  phase  operation;  a  12  k.w. 
Hordey  inductor  alternator  made  by  the  Brush  Com- 
pany ;  a  20  k.  w.  one,  two  or  three  phase  double 
ended  Westinghouse  rotary  converter,  and  two  others 
of  the  same  type  of  10  k.  w.  each  ;  a  10  h.  p.  two  or 
three  phase  induction  motor  made  by  the  Canadian 
General  Electric  Company,  arranged  for  frequency 
changer  through  the  variable  speed  of  the  driving  motor. 

In  addition  there  are  a  number  of  alternating  current 
motors  from  two  to  five  h.  p.,  as  well  as  the  direct  cur- 
rent motors  used  for  the  generator  drives,  which  vary 
from  ten  to  forty  h.  p.,  of  General  Electric  and  Crocker 
Wheeler  type.    The  instruments  and  accessories  which 


which  will  abundantly  satisfy  the  most  enthusiastic 
student,  especially  when  it  is  noted  that  the  power  sta- 
tion and  all  the  laboratory  motors  are  also  of  the  direct 
current  types. 

In  addition,  there  is  being  installed  at  the  present 
time  a  Chloride  storage  batter)  of  75  k.w.  hour  capacity, 
which  is  arranged  to  float  on  the  circuit  supplying  the 
laboratory,  which  absorbs  current  when  the  load  is  light 
and  gives  it  out  when  the  laboratory  demands  are  great. 
This  battery  will  thus  not  only  aid  the  regulation,  which 
is  so  important  where  experiments  are  to  be  successfully 
carried  out,  but  will  be  available  for  standardizing  instru- 
ments and  similar  work  where  a  very  steady  voltage  is 
required. 

The  ampere  meters,  volt  meters,  condensers,  trans- 
formers, voltage  regulators,  electric  speed  indicators, 
dynamo  meters,  etc.,  are  of  too  great  a  variety  to 
enumerate,  and  the  resources  of  European  and  .American 
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FiG.  5. — High  Tension  L.xboka iorv,  Mcliowi.n  Engineerin<;  Hi  ii. ping.  NK  ciiLi.  I'niversitv. 


must  of  necessity  be  used  in  the  work  are  of  every  var- 
iety and  of  representative  types,  and  include  a  number  of 
special  instruments  of  precision  not  usually  found  in  the 
laboratory.  With  the  above  equipment  it  becomes  easy 
to  meet  any  case  which  may  arise,  and  power  of  any 
periodicity,  phase  or  voltage  is  readily  obtainable.  It  is 
here  that  the  student  gets  his  most  practical  experience 
in  dealing  with  alternating  currents. 

The  direct  current  laboratory,  while  representative  of 
the  older  and  more  similar  types  of  machines,  will  not 
demand  from  the  student  that  study  which  he  will  have 
to  devote  to  the  alternating  section,  but  as  representing 
direct  current  machinery  and  practice  it  is  very  suitably 
fitted  up.  A  glance  at  the  types  shows  a  16  light 
Thompson  Houston  arc  machine,  a  similar  size  Wood 
arc,  and  a  ten  light  Brush  arc  machine.  Of  direct  cur- 
rent motors  there  are  many  of  all  types  and  sizes  from 
one-twentieth  to  15  h.  p.,  the  latter  size  being  a  railway 
motor.  These,  with  their  numerous  accessories,  such 
as  rheostats,  switches,  arc  lamps,  starting  boxes,  etc., 
allow  of  a  scope  for  experiment  in  direct  current  field 


makers  have  been  drawn  upon  in  the  largest  way  to 
make  the  auxiliary  apparatus  complete. 

With  this  commercial  laboratory  so  thoroughly 
equipped,  Professor  Owens  has  at  his  disposal  an  instru- 
ment thoroughly  suitable  not  only  for  instructive  pur- 
poses hut  also  for  the  commercial  testing  of  lamps, 
transformers,  meters,  etc. 

The  high  tension  laboratory,  with  its  transformers 
wound  as  high  as  30,000  volts,  its  electrostatic  instru- 
ments for  measuring  pressures  of  150,000  volts,  with 
accessories  in  the  shape  of  meters,  regulators,  imped- 
ence  coils,  etc.,  is  evidently  no  place  for  the  freshman 
of  an  investigating  turn  of  mind.  It  is  here  that  all  high 
voltageexperimentsarecarried  out,  line  insulators  tested, 
and  completed  apparatus  subjected  to  the  searching  thrusts 
of  thirty  thousand  volts  or  so.  To  the  high  potential  lab- 
oratory is  due  the  advances  in  insulation  which  have 
made  it  possible  to  transmit  power  to  long  distances  at 
high  voltages,  and  it  is  this  department  which  will  be 
called  upon  in  the  future  to  extend  the  range  of  com- 
mercial voltages,  so  that  this  will  be  a  more  important 
department  in  the  future  than  seven  at  the  present  time. 

The  standardizing  laboratory,  where  all  instalments 
are  calibrated  and  the  most  of  the  high  class  experiment- 
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al  work  is  done,  is  well  shown  in  Figure  6. 
Here  very  accurate  measurements  of  voltage,  current 
capacity,  self  induction  magnetization,  etc.,  are  made, 
and  it  is  here  that  the  student  receives  his  training  in 


stats  and  condensers  in  formidable  array  complete  the 
more  important  apparatus.  This  is  the  final  court  of 
appeal  before  which  all  hysteretic  and  impermeable  irons 
receive  their  sentences  ;  here  are  dragged  all  untruthful 


Fig.  6. — Standardizing  Laboratory,  McDonald  Engineering  Building,  McGill  University. 


the  use  of  instruments  which  should  enable  him  to  carry 
on  the  work  ot  original  research.  In  this  department 
are  to  be  found  standard  Kelvin  balances  for  the  meas- 
urement of  current  up  to  600  amperes,  either  director 
alternating,  electrostatic  and  multicellular  voltmeters  up 
to  10,000  volts,  designed  by  the  same  eminent  scientist; 


and  perjured  ampere  and  volt  meters  to  have  their 
characteristics  examined  and  their  faults  corrected. 

From  the  standardizing  laboratory  the  student  reaches 
the  original  research  laboratory,  where  in  his  later 
years  he  is  given  a  free  hand  to  investigate  for  himself 
certain  promising  fields  for  which  his  previous  training 
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Thomson  and  D  Arsonvalgalvanometers,  standard  cells, 
wheatstone  bridges  and  potentiometers,  standard  re- 
sistances, and  a  multitude  of  standard  voltmeters  and 
ampere  meters.  I'"or  the  testing  of  irons  there  are  per- 
meability bridges  and  hysteresis  meters  designed  by 
Ewing,  and  special  transformers,  phase  shifters,  rheo- 


has  fitted  him.  Several  special  instruments  are  here 
placed,  but  the  greater  portion  of  those  here  used  may 
be  drawn  from  the  other  departments  as  required.  In 
addition  we  should  mention  the  shops  where  skilled 
mechanics  repair  and  construct  special  apparatus  for  the 
use  of  the  laboratories. 
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should  not  increase  their  exports  of  electrical  goods  to 
this  country,  as  witness  the  large  quantity  of  these 
goods  now  imported  from  the  United  States  and  Ger- 
many. But  the  persons  to  properly  develop  the  trade 
are  those  versed  in  electrical  matterSj  while  the  pros- 
pects of  business  are  lessened  by  the  tactics  of  the  jour- 
nal above  referred  to. 
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Reference  was  made  in  our  last  issue 

The  Growth  of  E?ec-   .     .r    1  \.       c  c  ..v. 

^  .  ,  _,   .  to  the  arge  number  01  fourth  year  engi- 

tncal  EngmeeriDg.  =>  J 

neering  students  at  McGill  University 
who  are  taking  the  electrical  engineering  course,  the  pro- 
portion of  such  students  being  sixty  per  cent,  of  the 
fourth  year  men.  We  learn  on  subsequent  enquiry  that 
at  the  School  of  Practical  Science,  Toronto,  a  still 
larger  proportion,  namely,  62^^  percent,  of  the  senior 
students,  are  taking  the  course  in  electrical  engineering. 


The  Electrical  News  has  been  advis- 
A  Misrepresentation,  ed   that  a  representative  of  a  certain 

trade  journal  who  is  now  travelling  in 
Great  Britain  has  represented  to  British  manufacturers 
of  electrical  supplies  that  there  is  an  enormous  field  for 
their  goods  in  Canada.  As  a  consequence,  advertise- 
ments have  been  placed  in  the  said  journal,  and  the  re- 
presentative in  return  has  furnished  to  the  British  manu- 
facturer the  names  of  Canadian  supply  houses,  to  whom 
letters  have  been  sent  offering  electrical  goods.  It  is  to 
be  regretted  that  the  actual  situation  should  be  misre- 
presented. It  is  well  known  that  the  demand  for 
British  electrical  goods  is  exceedingly  light  in  this 
country.  Take,  for  instance,  incandescent  lamps  ;  the 
bulk  of  those  used  in  Great  Britain  are  manufactured 
outside  of  the  country,  while  theT.  H.  base  so  much 
used  here  is  practically  unknown  there.  So  with  sock- 
ets. Owing  to  their  using  more  keyless  than  key  sock- 
ets, the  shades  are  generally  not  arranged  for  a  holder, 
but  with  a  hole  in  the  centre,  the  same  as  for  the  Edison 
old  style  systems  here.  The  difference  between  wire 
gauges  here  and  in  Great  Britain  is  likely  to  result  in 
errors  occurring  in  orders,  as  the  buyer  here  is  more 
accustomed  to  the  B.  &  S.  than  to  the  B.W.G.  Con- 
sidering the  population,  there  is  indeed  a  large  con- 
sumption of  electrical  goods  in  Canada,  but  before 
British  firms  can  secure  a  reasonable  share  of  the  trade 
it  will  be  necessary  to  introduce  a  number  of  important 
changes  in  manufacturing  methods.  If  their  goods  are 
manufactured  to  meet  the  requirements  of  the  Canadian 
trade,  there   is   no   reason   why    British  manufacturers 


With  the  immense  water  power  of 

A  isoMile  Transmis-  xt-  n  .  j  i_ 

'  the    Aiagara    Falls     situated  about 

sion.  ^ 

eighty  miles  from  the  city  of  Toronto, 
the  undertaking  of  the  Standard  Electric  Company, 
of  California,  has  a  peculiar  interest  for  Toronto  citi- 
zens, and  especially  at  the  present  time  when  the  neces- 
sity of  cheaper  power  for  our  manufacturing  industries 
is  so  fully  recognized.  In  che  project  of  the  Standard 
Electric  Company  we  have  an  object  lesson  which  may 
encourage  the  development  of  Niagara  power.  It 
should  be  stated,  however,  that  in  California  the  cost  of 
coal  is  much  greater  than  in  Ontario,  giving  a  water- 
power  plant  there  an  advantage  over  steam  which  would 
not  apply  in  the  case  of  transmitting  power  from  Niagara 
Falls  to  Toronto.  The  power  house  of  this  company  is 
located  at  Blue  Lakes,  and  for  some  time  electric  power 
generated  at  this  point  has  been  transmitted  to  Stock- 
ton, forty-six  miles  distant.  The  ultimate  intention  is 
to  transmit  the  power  to  San  Franscisco,  a  distance  of 
one  hundred  and  forty-five  miles,  for  which  purpose  a 
plant  is  now  nearing  completion.  In  addition  to  being 
the  longest  transmission  line  ever  operated  commer- 
cially, the  plant  will  be  distinctive  for  two  other  reasons, 
first,  that  the  current  will  be  transmitted  at  a  pressure 
of  60,000  volts,  which  is  twice  as  high  as  has  hereto- 
fore been  attempted,  and,  secondly,  that  aluminum 
wire  will  be  employed  as  the  conductor.  The  high 
voltage  employed  will  necessarily  reduce  the  cost  of  the 
transmission  line.  This  is  one  of  the  advantages  claim- 
ed for  aluminum  as  a  conductor.  The  relative  merits 
of  copper  and  aluminum  for  the  transmission  of  elec- 
tricity have  been  much  discussed  of  late,  and  it  cannot 
fairly  be  said  that  the  experiments  thus  far  with  alum- 
inum have  shown  it  to  possess  an  efficiency  equal  to 
that  of  copper,  while  its  resistance  to  atmospheric  influ- 
ences is  not  as  great  as  was  at  first  supposed.  The 
companie.-i  in  .America  who  have  employed  aluminum 
wire  are  the  Snoqualmie  Falls  Power  Company,  a  34 
miles  transmission,  with  2q.ooo  volts  ;  Ngrth  Vuba 
Power  Company,  of  Sacramento,  63  miles  ;  Hartford 
Electric  Light  Company,  ii  miles,  10,000  volts;  Cotton- 
wood Power  Company,  of  Utah,  12.000  volts  ;  Telluride 
Power  Company,  of  Provo,  Utah,  So  miles;  Niagara  Falls 
Power  Company,  for  a  short  transmission  ;  and  the 
Standard  Electric  Company  above  referred  to.  In  con- 
nection with  the  transmission  of  power  from  R.igged 
Rapids  to  Orillia,  Ont.,  it  was  originally  proposed  to 
use  aluminum  wire,  but  fot  some  reason  this  decision 
was  not  adhered  to.  It  would  seem  that  the  use  of 
aluminum  is  yet  quite  experimental,  and  that  its  use 
may  develop  obstacles  difficult  to  overcome. 


In  cities  where  manufacturing  is  car- 
Prevention  of  Smoke,  ried   on  to  any  extent  a  question  of 

some  moment  is  the  ptevention  of  an- 
noyance from  smoke  emanating  from  steam  boilers. 
For  three  years  past  a  law  has  been  in  force  in  the  city 
of  Montreal  providing  that  all  steam  users  must  equip 
their  plants  with  apparatus  for  consuming  the  smoke, 
while    a    by-law   has    received  its  -ieconJ  reading  in 
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the  Toronto  city  council  designed  to  accomplish  the 
same   purpose.     To   the  latter  by-law  exception  has 
been  taken  by  the  Canadian  Manufacturers  Association, 
and  rightly  so,  as  in  its  present  crude  form  we  believe 
the  ordinance  to  be  unworkable.     It   provides  that  all 
manufacturers  using  combustible   material   to  produce 
heat  or  power  shall  apply  such  apparatus  as  shall  pre- 
vent the  smoke  from  fouling  the  atmosphere,  and  in  the 
event  of  neglecting,  they  are  to  be  subjected  to  a  fine 
of  fifty  dollars  for  each  offence.    The  objections  urged 
against  the  by-law  are  that  the  method  of  conviction  is 
such  as  would  place  manufacturers  entirely  at  the  mercy 
of  unscrupulous  persons  who  might  from   time  to  time 
feel  disposed  to  persecute  them,  and  that  the  by-law 
should  be  more  explicit    and  state  what  device  will 
satisfy  the  requirements  and  exempt  a  manufacturer 
creatmg  smoke  from    liability  to  prosecution.  The 
difficulty  of  overcoming  the  smoke  nuisance  is  well 
illustrated  by  the  experience  of  cities  in  the  United 
States.    Although  in  a  number  of  cities  such  by-laws 
as  the  one  under  consideration  are  in  force,  the  results 
in  the  main  seems  to  have  been  unsatisfactory.  In 
Rochester,  for  instance,  such  a  law  was  enacted  twelve 
years  ago,  but  was  subsequently  repealed.     In  Syra- 
cuse it  is  not  considered  a  success,  while  in  Pittsburg, 
Cleveland  and  Chicago  it  is  said  to  have  relieved  the 
trouble  only  in  a  slight  degree.     In  these  cities  the  duty 
of  enforcing  the  law  devolves  upon  the  city  engineer  or 
some  other  competent  person  appointed  for  the  pur- 
pose.   The  strongest  objection  that  can  be  advanced 
against  the  enactment  of  a  law  such  as  that  framed  by 
the   Toronto  city  council,   is  the  doubtful  merits  of 
smoke    consumers.      The   opinion    seems  to  prevail, 
based  upon  experience,  that  of  the  various  smoke  con- 
suming devices  on  the  market  none  will  accomplish  the 
purpose  for  which  they  are  intended,  and  it  is  a  ques- 
tion in  the  minds  of  manufacturers  whether  the  degree 
of  efficiency  to  which  they  have  attained  will  warrant 
the  expenditure  necessary  for  their  installation.  Tests 
of  smoke  consuming  devices  have  been  made  in  To- 
ronto with  the  result  of  increasing  the  cost  of  operating 
the  boilers,  without  abating  the  nuisance.     To  our 
mind,  the  prevention  of  smoke  from  steam  boilers  has 
more  nearly  reached  attainment  than  the  consumption 
of  smoke.    The  methods  of  firing  boilers  have  under- 
gone  great    changes   in  recent    years.      With  these 
changes  have  come  better  combustion  and  a  decreased 
quantity  of  smoke.    The  automatic  stokers  have,  we 
believe,  accomplished  much  towards  smoke  prevention. 
We  are  told  that  by  this  method  of  firing,  the  O'Keefe 
Brewing  Company,  of  Toronto,  have  practically  over- 
come all  annoyance  from  smoke,  and  at  the  same  time 
have  effected  a  saving  of  fifteen  per  cent,  in  fuel.  The 
trouble  may  also  be  diminished  by  the  erection  of  high- 
er chimneys,  by  having  sufficient  boiler  capacity  so  that 
it  becomes  unnecessary  to  force  the  boilers,  and  by  the 
edncation  of  the   boiler  attendants.     By  means  of  a 
high  chimney  a  better  draft  through  the  furnace  is  se- 
cured.    This  will  assist  in  relieving  the  smoke  and  also 
effect  a  saving  in  fuel.     The  nj^atter  of  educating  the 
firemen  is  one  which  has  received  attention  in  Great 
Britain,  where  in  some  cities  the  law  is  such  that  where 
the  boiler  capacity  is  ample  and  smoke   is  allowed  to 
emanate,  the  fireman  instead  of  the  owner  is  prosecuted 
for  the  offence.    The  Canadian  Manufacturers  Associa- 
tion have  suggested  that  the  city  council  make  a  test 
at  the  waterworks  plant  of  the  various  smoke  consum- 
ing devices,  and  decide  upon  one  which  will  meet  the 


letter  of  the  law.  This,  we  think,  is  placing  the  re- 
sponsibility upon  the  proper  shoulders,  but  we  are  by 
no  means  sanguine  that  the  results  accmplished  will  be 
satisfactory  either  to  the  city  council  or  to  steam  users, 
as  it  seems  impossible  to  select  a  device  that  will  meet 
the  varying  conditions  under  which  different  steam 
plants  are  operated. 


THE  CATARACT  POWER  COMPANY. 

The  Cataract  Power  Company,  of  Hamilton  have 
been  making  extensive  alterations  and  additions  to 
their  power  house,  distributing  lines  and  transformer 
station.  Having  found  it  necessary  to  increase  their 
plant,  they  have  just  installed  two  new  3,000  h  p.  tur- 
bines, manufactured  in  Milan,  Italy,  two  2,000  k.w. 
S.K.C.  generators,  ten  400  k.w.  step-up  transformers, 
three  300  k.w.  rotary  converters,  and  a  chloride  stor- 
age battery  equipment.  They  have  also  built  a  second 
transmission  line  of  No.  00  copper  wire.  A  new  building 
is  nearing  completion  which  will  contain  the  rotary 
transformers,  arc  light  apparatus,  new  battery  equip- 
ment, and  the  switch-boards.  It  is  the  intention  of  the 
company  to  close  down  the  power  houses  of  the  Ham- 
ilton Electric  Light  Company,  the  Hamilion  Street 
Railway  Company,  and  the  Hamilton  Radial  Railway 
Company,  and  to  distribute  altogether  from  the  step- 
down  station  on  Victoria  avenue,  the  incandescent,  arc, 
power  and  railway  service  being  supplied  from  one 
building. 

The  generators  recently  installed  are  among  the 
largest  yet  built  in  Canada,  and,  we  understand,  by 
weight,  the  largest  in  North  America.  Each  generator 
has  a  capacity  of  2,000  k.w.,  with  a  large  overload  capa- 
city. The  weight  of  the  generator  complete  is  over  1 10 
tons,  or  220,000  pounds,  and  is  similar  in  design  to  the 
1,000  k.w.  machine  two  of  which  the  Cataract  Power 
Company  now  have  in  their  station.  The  total  capacity 
in  generators  is  over  10,000  h.p.  The  entire  machinery 
throughout  has  been  supplied  by  the  Royal  Electric 
Company,  Montreal,  and  consists  entirely  of  S.  K.  C. 
apparatus  operating  at  two  and  three  phase.  This  is 
now  one  of  the  most  complete  power  stations  in  Can- 
ada, and  is  giving  excellent  results. 

THE  CHAMBLY  POWER  PLANT. 

An  unfortunate  accident  occurred  at  Chambly  early 
in  November,  when  a  portion  of  the  Chambly  Manufac- 
turing Company's  dam  adjoining  the  power  house  was 
swept  away.  The  main  part  of  the  dam  remained  in- 
tact, but  about  150  feet  situated  close  to  the  shore  and 
used  as  sluice  gates  for  waste  water  was  destroyed. 

The  accident  is  said  to  have  been  due  to  the  water 
loosening  the  concrete  embedded  around  the  gates. 
The  loosening  of  the  concrete  had  been  noticed,  and 
means  were  about  to  be  taken  to  strengthen  it. 

The  lighting  service  was  not  mterrupted  to  any  ex- 
tent as  the  result  of  the  accident,  as  the  steam  reserve 
plant  retained  by  the  Royal  Electric  Company  was  im- 
mediately called  into  requisition. 

In  connection  with  the  additional  plant  about  to  be 
installed  at  Chambly,  some  important  changes  will  be 
made.  The  line  voltage  will  be  changed  from  12,000  to 
25,000  volts,  and  the  generator  voltage  from  12,000  to 
2,000  volts.  The  line  will  be  changed  from  four  wire 
to  three  wire  transmission.  The  four  new  generators 
to  be  installed,  and  which  were  referred  to  in  last  issue, 
will  be  2,000  k.w.,  2,000  volt  machines,  of  the  revolv- 
ing field  type,  while  the  new  turbines  will  consist  of  six- 
teen 51  inch  S.  Morgan  Smith  wheels,  with  possibly 
Lombard  governors.  It  is  also  the  intention  to  put  in 
ten  2,000  k.w.,  2,000  to  25,000  volt  air  blast  trans- 
ormers,  and  to  deepen  and  widen  the  trail  race. 
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A  BRIEF  HISTORY  OF  THE  SCHOOL  OF 
PRACTICAL  SQENCE. 

The  banquet  to  be  tendered  on  December  21st  to  Professor 
Galbraith,  principal  of  the  School  of  Practical  Science,  Toronto, 
by  the  faculty,  graduates  and  ofher  graduates,  has  naturally  car- 
ried the  thoughts  of  many  back  to  the  early  days  of  the  school, 
as  almost  since  its  inception  the  name  of  Professor  Galbraith  has 
been  regarded  as  synonymous  with  the  success  of  the  school. 
Established  in  a  modest  way  to  meet  the  demands  for  technical 
and  scientific  education,  the  growth  of  the  institution  has  been  al- 
most phenomenal,  until  the  increas.ed  accommodation  provided 
from  time  to  time  is  now  entirely  inadequate. 

The  present  School  of  Practical  Science  is  the  successor  of 
the  College  of  Technology,  an  institution  which  was  practically 
an  evening  technical  school  for  artisans  and  others,  and  which 
occupied  the  building  of  the  present  public  library,  corner  Church 
and  Adelaide  streets.  The  origin  of  the  present  school  dates 
from  January  30,  1877,  when  the  Legislative  Assembly,  in  ac- 
cordance with  the  recommendations  of  a  report  to  the  Hon.  Adam 
Crooks,  Minister  of  Education,  by  Professor  James  Loudon, 
sanctioned  the  proposal  for  the  permanent  establishment  of  a 
School  of  Science,  and  authorized  the  erection  of  a  new  building 
upon  a  site  in  proximity  to  the  University  of  Toronto.  The  charac- 
ter of  the  institution  was  greatly  changed,  and  under  the  new  ar- 
rangement the  chief  object  of  the  school  became  the  teaching 
of  engineering  and  applied  chemistry.  It  was  decided, 
by  an  arrangement  with  the  Council 
of  University  College,  to  utilize  the 
teaching  power  of  that  college 
which  already  existed  for  the  like  ob- 
jects in  four  departments  and  could  be 
made  applicable  to  the  wants  of  the 
School  of  Science,  and  in  addition  there- 
to to  appoint  a  professor  of  engineering 
and  such  assistants  as  might  be  found 
necessary.  This  arrangement  continued 
until  the  end  of  1899,  when  the  depart- 
ments of  science  were  transferred  from 
University  College  to  the  University  of 
Toronto,  under  the  operation  of  the 
University  Federation  Act.  That  the 
students  might  continue  to  receive  in- 
struction in  the  above  departments  in 
the  same  manner,  the  School  of 
Science  w^s  affiliated  to  the  University 
of  Toronto. 

The  building  erected  at  that  time 
forms  the  north  wing  of  the  present 
school.  Besides  being  the  home  for 
the  engineering  classes,  it  furnished 
accommodation  for  the  departments  of 
biology,  chemistry,  and  mineralogy  of 

the  University,  the  engineering  department  having  but  one  floor. 

The  first  calendar  of  ihe  School  of  Practical  Science  is  denol" 
ed  as  the  session  of  1878-79,  and  (he  faculty  consisted  of  H.  H. 
Croft,  D.C.L.,  professor  of  chemistry  ;  E  J.  Chapman,  Ph.D., 
L.L.D.,  professor  of  mmeralogy  and  geology  ;  James  Loudon 
M.A.,  professor  of  mathematics  and  natural  philosophy  ;  R.  Ram. 
say  Wright,  M.A.,  B.Sc,  professor  of  biology  ;  J.  Galbraith, 
M.A.,  Assoc.Inst.C.E.,  professor  of  engineering;  W.  H.  Ellis^ 
M.A.,  M.B.,  assistant  professor  of  chemistry.  The  attendance 
at  the  school  in  this  year  was  six  students. 

From  the  calendar  we  notice  that  there  was  three  courses, 
namely:    (i)  engineering;  (2)  assaying  and  mining  geology; 

(3)  analytical  and  applied  chemistry.  Regarding  the  engineering 
course,  it  is  stated  that  in  the  absence  of  a  machine  shop  visits 
to  workshops  and  excursions  during  the  long  vacation  will  be 
taken  advantage  of. 

An  important  event  in  the  history  of  the  school  occurred  on 
November  6lh,  1889,  when  Professor  Galbraith  was  appointed 
principal  and  the  management  of  the  school  entrusted  to  a  council 
composed  of  the  principal  as  chairman  and  the  professors,  lec- 
turers, and  demonstrators  appointed  on  the  teaching  faculty  of 
the  school.  Recognizing  the  necessity  of  embracing  every  branch 
of  applied  science,  the  principal  decided  to  extend  the  curriculum 
of  the  school  so  as  to  embrace  five  regular  departments  of  instruc- 
tion, in  each  of  which  diplomas  would  be  granted,  namely,  (i) 
civil  engineering  (including  mining  engineering);  (2)  mechanical 
engineering  (including  electrical  engineering);  (3)  architecture; 

(4)  analytical  and  applied  chemistry;  (5)  assaying  and  mining 
geology. 


Prok.  C. ai,i;k.\i  111, 

Principal  School  of  Practical  Science,  Toronio. 


In  1889-90  the  management  of  the  school  was  entrusted  10  a 
council  of  five,  consisting  of  Professors  Galbraith  and  Ellis,  and 
Messrs.  C.  H.  C.  Wright,  B.A.Sc,  lecturer  in  architecture  ;  T.  R. 
Rosebrough,  M.A.,  demonstrator  in  engineering  :  and  L.  D.  Stew- 
art, O.L.S.,D.T.S.,  lecturer  in  surveying,  with  Professor  Gal- 
braith as  principal.  These  five  are  still  members  of  the  council, 
which  has  been  enlarged  to  include  A.  P.  Coleman,  M.A.,  P.L.D., 
professor  of  assaying  and  metallurgy  ;  J.  A.  DufT,  B.A.,  lecturer 
in  applied  mechanics  ;  G.  R.  Mickle,  B.A.,  lecturing  in  mining  ;  R. 
W.Angus,  B.  A.  Sc.,  lecturer  in  mechanical  engineering;  A.  T- 
Laing,  B.A.Sc,  demonstrator  in  surveying  ;  and  J.  W.  Bain,  B.A. 
Sc.,  demonstrstor  in  analytical  chemistry.  In  addition  six  Fellows 
have  been  appointed  from  among  the  late  graduates. 

As  early  as  1888  the  necessity  of  providing  increased  accom- 
modation was  recognized  Dy  the  Government,  and  an  appropria- 
tion made  for  the  erection  of  a  large  addition  10  the  building. 
This  addition  was  completed  in  1891,  the  equipment  and  the 
laboratory  plant  installed  being  of  the  best  then  procurable.  The 
building  as  now  occupied  represents  a  floor  space  of  nearly 
60,000  square  feet,  but,  notwithstanding,  the  accommodation  is 
overtaxed,  and  the  work  of  the  teachers  made  laborious  by  the 
necessity  of  repeating  lectures  and  laboratory  experim<»nls  three 
or  four  times  in  order  that  all  Ihe  students  may  receive  the  in- 
struction. It  has  also  been  found  necessary,  from  the  same  cause, 
to  abandon  certain  experimental  and  research  work. 

That  the  School  of  Practical  Science  is  meeting  the  demands 
of  the  {>eople  is  clearly  demonstrated 
by  the  almost  constant  grow  th  in  at- 
tendance. The  pre>ient  year  is  the 
largest  yet  on  record,  the  attendance 
being  about  220.  Ofthese  105  are  tak- 
ing the  mechanical  and  electrical 
course,  57  the  civil  engineering  course, 
and  55  the  mining  course.  In  each  of 
these  depairmenis  the  faculty  and  equip- 
ment of  the  school  are  such  as  to  guar- 
antee the  student  a  thorough  training  in 
the  scientific  principles  underlying  the 
practice  in  the  different  professions. 
The  splendid  equipment  in  the  electtical 
laboratory-  has  already  been  described 
in  these  columns,  while  ihe  facilities  for 
the  study  of  mining  are  equally  efficient. 
The  mining  course  as  distinct  from  thai 
of  civil  engineering  was  first  established 
in  the  session  of  1. '-92-93. 

It  is  interesting  to  learn  ihal  the 
graduates  of  the  School  of  Practical 
Science  are  finding  employment  in  con- 
nection with  the  development  of  the 
natural  resources  of  the  countrr,  and 
that  many  of  them  are  now  occupying 
responsible  positions.  A  glance  at  the  calendar  shows  that  of  the 
263  living  graduates  of  the  school,  about  75  percent,  are  employed 
in  Canada,  while  the  remaining  25  per  cent,  are  scattered  over 
other  parts  of  the  world. 

PROFESSOR  C.ALBRAITH. 

The  head  of  this  admirable  institution,  Professor  John  Gal- 
braith, is  a  son  of  the  late  Thomas  Galbraith,  of  Port  Hope,  well 
known  to  every  Scotchman  in  Canada  as  the  Canadian  agent  of 
the  "Scottish  .American."  He  was  bom  in  Montreal  on  Septem- 
ber 5th,  1846,  and  educated  at  the  Port  Hope  Grammar  School 
and  Toronto  University.  .\t  the  latter  he  took  several  scholar' 
ships  in  mathematics  and  general  proficiency*  and  graduated  in 
186S  with  the  degree  of  B..\.,  securing  the  gold  medal  in  mathe- 
matics and  the  Prince  of  Wales'  prize  for  general  proficiency.  In 
1875  he  was  granted  the  degree  of  M.A.  He  studied  engineering 
and  surveying  under  Mr.  George  A.  Stewart,  chief  engineer  of  the 
Midland  Railway,  and  was  admitted  as  a  Provincial  Land  Survey- 
or. He  was  employed  for  some  ten  years  in  railway  construction 
work  on  the  Intercolonial  Railway,  the  Midland  Railway,  Kvation 
of  the  Georgian  Bay  branch  road,  and  exploratory  surveys  for  the 
C.P.R.  He  was  also  employed  for  some  lime  in  the  Portland 
Co.'s  locomotive  shops  at  Portland.  Maine,  l".  S..  and  did  consult- 
ing work  in  hydrauli  -  engineering,  receiving  Ihe  apjv>inlmenl  to  the 
chair  of  engineering  in  the  School  of  Science  in  the  fall  of  1S78, 

Professor  Galbraith  was  one  of  the  founders  of  the  Canadian 
Society  of  Civil  Engineers,  serving  for  five  years  on  the  council  of 
thai  bodv.  He  is  also  an  associate  member  of  the  institute  f»f 
Civil  Engineers  of  London.  England. 

As  principal  of  the  Sch*>il  of  Science,  Professor  Galbraith 
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has  labored  zealously  in  its  interests,  and  to  him  is  due  much  ot 
the  credit  for  the  high  degree  of  efficiency  which  has  been  attain- 
ed. At  the  outset  he  had  an  object  in  view.  This  was  to  fit  the 
student  for  active  professional  work  by  giving  him  a  thorough 
training  in  scientific  principles  rather  than  by  attempting  to  give 
him  a  so-called  practical  training.  It  is  along  this  line  that  the 
efforts  of  the  school  have  been  concentrated,  and  the  wisdom  of 
such  a  policy  seems  to  be  borne  out  by  the  results.  If  one  were 
to  enquire  from  any  of  his  co-workers  as  to  the  secret  of  Profes- 
sor Galbraith's  success,  the  reply  would  probably  be  that  it  was 
due  to  his  great  qualifications  in  the  direction  of  organizing  the 
work  at  the  school.  As  remarked  by  an  intimate  acquaintance, 
"he  is  a  wonderful  organizer." 

After  having  completed  his  21st  year  as  head  of  the  school, 
the  proposed  banquet  to  be  tendered  him  is  a  fitting  tribute  of 
respect. 


QUESTIONS  AND  ANSWERS 

•  ^/V  ^/V^-V^/V  ■V^  W  '%■'%.  '%.■%■'%.'%■'%.  V^'V^  • 

A  subscriber  enquires  as  to  what  amount  of  power  can 
be  generatedby  the  Westinghouse  generators  recently  in- 
stalled on  the  Canadian  side  of  Niagara  Falls. 


"  Mill  Owner"  writes  :  Where  water  power  is  not 
obtainable,  and  where  coal  can  be  bought  for  $1.80  a 
ton,  could  electricity  be  generated  and  electrically  ap- 
plied by  motors  to  the  extent  of  500  h.p.  as  cheaply  as 
by  belting  and  shafts,  where  said  power  would  be  used 
within  a  radius  of  100  teet  of  engine  shaft. 

Ans. — Broadly  speaking,  the  original  or  capital  out- 
lay to  cover  the  cost  of  the  dynamos  to  convert  the  me- 
chanical power  of  the  engines  into  electrical  power,  the 
necessary  wire  to  carry  that  power  to  the  various 
motors,  and  the  motors  to  convert  it  back  to  its  original 
mechanical  shape,  will  cost  considerably  more  than  the 
belting  and  shafting  necessary  for  the  same  work, 
though  in  the  absence  of  the  detail  of  the  proposed  lay- 
out, it  is  impossible  to  give  even  approximate  figures. 
Tne  relative  cost  of  operating  the  two  systems  will  also 
depend  entirely  on  the  details  of  the  particular  installa- 
tion in  question,  though  it  is  likely  to  be  somewhat  in 
favor  of  the  electric  plant,  the  more  so  as  the  average 
load  drops  below  the  full  load  or  rated  output  of  the 
whole  installation.  The  relative  advantage  of  the  two 
systems,  outside  of  the  question  of  cost,  are  in  every 
way  in  favor  of  the  electric,  it  having  the  superiority  in 
(i)  simplicity  and  freedom  from  noise  and  dirt  in  the 
transmitting  device  (the  wires),  (2)  its  great  flexibility, 

(3)  facility  for  future  extensions,  with  but  very  little 
change  and  modifications  in  the  already  existing  plant, 

(4)  the  ability  to  furnish  light  as  well  as  power,  with  a 
maximum  of  convenience  at  a  minimum  of  cost. 


"  Reader  "  asks  :  Why  is  that  a  person  when  re- 
ceiving an  electric  shock  is  unable  sometimes  to  let  go 
of  the  object  grasped. 

Ans. — The  muscles  of  the  hands  are  divided  into  two 
sets,  called  extensor  and  contractile,  the  former  being 
used  to  open  the  hand  when  the  fingers  are  called  on  to 
release  their  hold,  the  latter  having  control  over  the 
grasping  or  clutching  powers  of  the  hand  and  fingers. 
Obviously,  as  the  latter  action  requires  the  exercise 
of  very  much  more  power  than  the  former,  the  muscles 
controlling  it  are  proportionately  stronger  than  those  of 
the  latter.  Now,  the  action  of  a  current  on  the  muscu- 
lar system  is  to  excite  it  to  a  state  of  great  activity  and 
to  deprive   it    of    its   ordinary  controlling    power,  the 


mind;  consequently,  when  the  muscles  are  agitated  and 
left,  as  it  were,  to  their  own  devices,  the  stronger  set 
overcomes  the  weaker,  the  result  being  that  the  hands 
remain  clenched. 


"J.  H.,"  Rossland,  B.C.,  writes  :  I  was  told  by  an 
agent  who  was  here  the  other  day,  that  the  live  wire 
for  a  two-phase  3-wire  system  would  cost  me  less  than 
for  a  three-phase  system;  is  he  right  ? 

Ans. — We  presume  that  the  length  of  line,  the  volt- 
ages and  the  load  are  to  be  the  same  in  each  case, 
which,  if  so,  would  make  his  contention  wrong,  for  the 
following  reason.  If  you  connect  a  two-phase  machine, 
whose  voltage  across  the  terminals  of  each  phase  is  say 
2,000,  to  three  line  wires,  you  will  get  2,000  volts  be- 
tween the  common  or  neutral  wire  and  either  of  the 
other  two,  but  between  these  two  latter  you  will  get 
about  2,830  volts.  On  the  other  hand,  there  will  be  but 
2,000  volts  across  any  of  the  3  line  wires  connected  to 
the  terminals  of  a  2,000  volt  three-phaser.  Such  a  two- 
phase  system,  if  run  with  2,830  volts  across  the  two 
outsides,  it  is  quite  true,  will  take  about  2  per  cent,  less 
copper  than  the  three-pha'^e  machine  with  a  minimum 
voltage  of  2,000,  but  if  the  voltage  of  the  former  be  re- 
duced until  its  maximum  line  voltage  is  the  satne  as  the 
other,  namely,  2,000  volts,  it  will  require  about  twice  as 
much  copper  as  the  three-phase  machine,  the  length  of 
the  line  and  the  load  being  the  same  in  each  case. 


"  Engineer  "  says  :  I  want  to  put  in  a  pump  to  sup- 
ply fifty  thousand  gallons  per  day  to  our  factory  system 
for  use  in  the  various  parts  of  the  shop,  and  propose  to 
pipe  the  discharge  from  the  pump  into  a  tank  96  feet 
from  the  ground,  about  how  much  horse-power  will  it 
take  to  drive  the  pump  ? 

Ans. — We  suppose  that  you  intend  to  deliver  the 
above  .^0,000  gallons  in  an  ordinary  working  day  of  10 
hours,  and  also  that  you  refer  to  the  standard  Imperial 
or  English  gallon,  not  the  U.  S.,  the  former  weighing 
10  lbs.  per  gallon,  the  latter  about  8  ' j.  If  we  are  correct 
in  our  supposition,  the  following  is  the  easiest  way  to 
get  the  horse-power  necessary  :  Since  a  h.p.  is  equiva- 
lent to  33,000  lbs.  raised  one  foot  in  one  minute,  which 
is  usually  expressed  as  33,000  foot  pound  minutes,  the 
problem  consists  in  finding  how  many  foot  pound  min- 
utes there  are  consumed  in  doing  the  work  described, 
which  is  given  by  the  following  :  50,000  gallons  per  10 
hours  =  5,000  gallons  per  hour  =  83  '.;  gallons  per  min- 
ute; 8353  gallons  at  10  lbs.  per  gallon  weigh  833'.;  lbs., 
which  raised  through  96  feet  will  represent  80,000  foot 
pound  minutes;  this  divided  by  33,000,  which  as  ex- 
plained above  are  the  number  of  foot  pound  minutes  in 
a  horse  power,  will  give  the  h.p.  required,  which  is 
slightly  over  2  4/10  ;  but  it  must  be  remembered  that 
this  is  the  delivered  output  of  the  pump,  which,  includ- 
ing mechanical  and  water  frictions,  is  of  above  60% 
efficiency,  so  to  get  the  actual  horse-power  consumption 
required,  40%  should  be  added  to  the  above  figure, 
giving  a  final  result  of  3  39/100  h.p. 


Mr.  Donald  Mclnlyre,  who  owns  a  water  power  about  three 
miles  north  of  Paisley,  Onl.,  has  found  it  necessary  to  increase 
his  electric  lighting  plant.  He  has  ordered  from  the  Royal  Klec- 
tric  Company  one  of  their  60  h.  p.  S.K.C.  two-phase  alternating 
current  generators,  and  has  added  a  third  wire  lo  his  lines 
from  the  water  power  to  the  town,  thus  putting  him  in  a  position 
to  furnish  power  as  well  as  light. 
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THE  ELECTRIC  STORAGE  BATTERY  AND  ITS  • 
COMMERCIAL  APPLICATION*. 

By  C.  E.  Brown. 

The  advent  of  the  storage  battery  accumulator,  or  secondary 
battery,  as  it  is  variously  called,  into  the  field  of  electrical  en- 
gineering is  of  comparative  recent  date.  This  is  more  especially 
true  on  this  side  of  the  Atlantic  than  in  European  countries,  where 
its  use  had  proceeded  by  several  years  its  general  application  on 
this  side. 

But  a  few  years  ago,  perhaps  five  or  six,  it  was  necessary  to 
point  to  European  practice  for  all  examples  of  successful  accum- 
ulator application  on  a  large  scale  and  along  advanced  lines. 
This  is  no  longer  the  case,  as  American  storage  battery  practice 
is  as  far  advanced  as  in  any  part  of  the  world,  and  the  American 
storage  battery  has  no  superior.  The  largest  installations,  too, 
are  to  be  found  in  American  cities.  Its  growtii  in  importance  in 
these  few  years  is  little  short  of  phenomenal,  and  it  is  still  rapidly 
increasing.  The  majority  of  the  very  large  central  stations,  such 
as  those  of  the  Edison  illuminating  companies  of  the  larger  cities 
and  the  large  street  raitway  companies,  depend  very  largely  upon 
it,  and  its  adoption  is  coming  to  be  quite  general  in  medium  and 
smaller  sized  stations. 

The  history  of  the  storage  battery  is  practically  included  in  the 
last  30  years,  though  the  phenomena  on  which  it  is  based  was 
observed  as  far  back  as  1801.  In  that  year  Gautherot  found  that 
after  decomposing  water  witli  a  volta's  cell,  if  the  platinum  or  sil- 
^  ver  electrodes  were  connected  together,  a  secondary  current 
would  flow  for  a  brief  time.  The  history  of  the  storage  battery 
from  this  time  until  the  time  of  Plante  includes  the  names  of  V'olta, 
Davy,  Schoenbein,  Grove,  Wheatstone,  Siemens,  Faraday,  and 
others,  but  no  practical  results  seem  to  have  folio  wed.  In  i860  Gas- 
ton Plante  constructed  the  first  practical  storage  cell  from  two 
sheets  of  lead  60  cms.  long  by  20  cms.  broad  by  i  mm  thick  (25"x 
8"x^5")  coiled  into  cylindrical  form,  the  t  a'o  plates  being  separ- 
ated by  felt  and  the  whole  immersed  in  dilute  sulphuric  acid. 
Plante  continued  his  researches  up  to  1879,  which  practically 
determined  the  slate  of  the  ar;.  In  1879  Metzger  applied  the 
active  material  mechanically,  and  in  1881  Faure  obtained  import- 
ant patents  on  mechanical  application  and  shortening  of  the 
fotming  process.  The  history  from  this  lime  has  been  in  connec- 
tion with  its  applications  to  practical  use. 

"The  storage  battery,"  according  to  Houston,  "consists  of 
two  inert  plates  of  metal  or  metallic  compounds  inmersed  in  an 
electrolyte  which  is  incapable  of  acting  upon  them  considerably 
until  a  current  has  been  passed  from  one  plate  to  the  other.  On 
the  passage  of  a  current  through  the  eleclrolyle  ils  decomposition 
is  effected  and  the  electro  positive  or  electro  negative  radicals 
are  deposited  on  the  plates,  so  that  on  the  cessation  of  the  charg- 
ing current  there  remains  a  voltaic  cell  capable  of  generating  an 
electric  current." 

The  commercial  storage  battery  of  to-day  consists  of  plates  or 
frames  of  lead  or  an  alloy  of  lead,  with  oxides  of  lead  formed  on, 
or  pasted  on  the  surface  or  in  grooves  or  pockets  of  the  plate, 
three  or  more  plates  being  assembled  together  and  immersed  in 
an  electrolyte  of  dilute  sulphuric  acid.  The  alternate  plates  are 
connected  together  for  one  electrode  and  ihe  intermediate  ones 
for  the  other.  The  metallic  plate  or  frame  of  lead  or  an  alloy  of 
lead  form  the  framework  or  support  of  the  electrode  and  serves 
as  a  means  of  conducting  the  current  to  and  from  the  active  ma- 
terial. The  oxides  or  other  compounds  on  the  surface  or  in  the 
pockets  or  grooves  are  the  active  material,  and  together  with  the 
electrolyte  are  the  seat  of  chemical  actions  which  result  in  the 
formation  of  compounds  which  in  the  charged  state  are  of 
relatively  high  energy  of  formation  and  in  Ihe  discharged  stale 
relatively  low,  so  that  in  passing  from  the  former  to  the  latter 
energy  is  given  out,  and  passing  from  the  latter  lo  the  form- 
er energy  is  absorbed.  This  amount  of  energj'  given  out  or  ab- 
sorbed is  practically  equal  lo  to  the  electrical  energy  of  discharge 
or  charge.  The  sulphuric  acid  is  the  active  part  of  the  electro- 
lyte, the  water  acting  principally  as  a  solvent  used  lo  give  more 
favorable  conditions  for  the  action  of  the  sulphuric  acid.  The 
plates  are  usually  separated  by  perforated  sheets  of  hard  rubber 
or  celluloid  or  glass  rods,  and  all  plates  bound  together  with  rub- 
ber bands.  The  containing  vessel  may  be  of  glass  or  hard  rub- 
ber or  of  lead  lined  wooden  boxes.  The  number  of  plalcs  varies 
from  three  to  nearly  one  hundied  in  the  largest  batteries  installed, 
with  a  corresponding  variation  in  capacity  from  a  fraction  of  one 
ampere  lo  10,000  or  12,000  amperes,  the  current  depend- 
ing both  on  Ihe  number  and  size  of  the  plates.  The  voltage,  on 
the  contrary,  depends  on  the  number  of  cells,  being  approximate- 
ly two  volts  per  cell  for  commercial  batteries. 

The  form  and  construction  of  plates  differ  very  greatly.  The 
first  Plante  cells  were  made  up  of  thin  sheets  of  lead  with  an  in- 
sulating material  between  them.  Plante  found  that  these  plates 
to  give  much  capacity  must  be  made  porous  on  their  surface.  To 
accomplish  this  result  he  ch.anged  his  cells,  first  putting  in  the 
current  in  one  direction,  then  discharged  them,  reversed  connec- 
tions, and  again  charged  with  the  current  in  the  opposite  direc- 
tion. Thus  the  plate  that  was  made  positive  on  one  charge  was 
made  negative  on  the  next  succeeding  charge,  and  this  process 
was  repeated  a  large  number  of  times.  This  he  called  forming 
the  battery,  and  it  required  no  less  than  thirty  reversals  lo  bring 
it  up  to  ils  full  capacity.  After  his  plates  were  well  formed  he 
found  that  they  soon  became  rotten,  owing  no  doubt  lo  Iho  thin- 
ness t)f  the  plate,  the  chemical  actions  having  penetrated  com- 
pletely through.  The  capacity  of  these  cells  per  pound  of  plate 
was  large,  and  has  not  been  exceeded  by  the  same  class  of  bat- 
tery lo-day. 

In  1879  Metzger  did  away  with    the   tedious  and  expensive 
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forming  process  by  making  boxes  of  perforated  lead,  which  he 
filled  with  a  mixture  of  lead  oxide,  sulphuric  acid  and  potassium 
silicate  for  his  active  material.  One  box  so  formed  he  used  for 
his  positive  plate  and  another  for  his  negative.  This  cell  was 
formed  in  two  or  ihree  days,  a  great  improvement  over  the  verv 
long  period  by  the  old  Plante  process. 

Faure,  working  independently  and  at  about  the  same  lime,  de- 
veloped this  class  of  plate  in  which  the  substance  to  become  the 
active  material  is  mechanically  applied,  and  which  has  since 
come  to  be  known  by  his  name.  He  applied  lead  oxide  in  Ihe 
form  of  a  paste  10  the  surface  of  lead  plates  such  as  had  been 
previously  used  by  Plante.  The  positive  and  negative  plates 
were  separaled  by  felt  and  dilute  sulphuric  acid  used  as  an  elec- 
trolyte. 

These  two  types  of  plate,  the  Plante  and  the  Faure,  are  the  pro- 
totype of  all  commercial  stoiage  batierj  plates  in  use  to-dav,  and 
practice  is  about  evenly  divided  between  them.  In  general, 
European  practice  inclines  toward  the  use  of  the  Faure  type, 
while  American  practice  favors  the  Plante.  The  Faure  type 
gives  a  comparatively  large  ouiput  per  pound  of  plate,  bin  is  best 
suited  for  moderate  rates  of  discharge  covering  a  considerable 
period  of  lime,  whereas  the  Plante  gives  a  smaller  ouiput  per 
pound,  but  is  capable  of  working  at  very  high  rates  of  discharge. 

The  Ihin,  flal  plates  used  in  the  early  Plante  cells  have  been  sub- 
jected to  numerous  modifications  devised  for  gelling  a  greater 
surface  with  heav  ier  and  more  rigid  plates,  for  securing  belter 
adhesion  of  Ihe  active  material  when  found,  and  obtaining  great- 
er durability,  elc.      A  few  descriptions  of  typical  piaies  will  serve 

10  illustrate  the  direction  of  these  improvements.  No  pretense 
of  completeness  is  made  in  these  lists  ;  ihal  would  take  a  far 
longer  paper  than  this  is  designed  to  be.  neither  is  il  claimed 
that  the  plates  desci  ibed  are  necessarily  the  best  3{  their  type. 
I;  is  ihought,  however,  that  they  are  typical  of  good  storage  bat- 
tery practice  to-day. 

The  Epstein  plate  is  cast  with  deep  grooves  on  each  side,  thus 
combining  with  a  rigid  and  durable  plate  a  'arge  amount  of  sur- 
face on  which  the  active  material  is  formed. 

The  W  illiard  plate  is  made  from  pure  rolled  lead  and  has 
grooves  cut  in  each  side  at  an  angle  with  the  horizontal,  forming 
troughs  for  holding  the  active  material.  It  is  claimed  lhal  ihe 
plaie  can  be  bent  up  into  almost  any  shape  without  dislodging 
the  active  material.  The  ihin  layer  of  active  material  and  the 
large  amount  of  surface  allows  of  rapid  discharge  with  danger  of 
buckling.  Each  positive  plate  is  enclosed  in  a  perforated  hard 
rubber  envelope  lo  avoid  contact  between  plates. 

The  Ohio  storage  battery  is  made  of  pure  rolled  lead  sheets.. 
Circular  grooves  i  inch  in  diameter  and  inches  deep  and  j',  in. 
thick  are  raised  by  rolling  in  a  machine.  The  difTeren'  circular 
grooves  are  separaled  by  i  inch  lo  avoid  any  tendency  towards 
buckling. 

The  Rooney  plate  is  made  up  of  alternate  corrugated  and 
straight  strips  of  thin  rolled  sheet  lead  placed  on  edge  and  burn- 
ed into  a  conducting  slrip  or  rib  of  ihe  lead  frame  at  each  end. 
This  forms  a  very  open  plale  with  a  large  amount  of  surface. 

Porous  plates  have  been  made  by  casting  lead  with  powdeieJ 
coke,  or  with  pumice  stone,  by  the  formation  of  sulphide,  ihe 
sulphur  afterwards  being  taken  out,  and  notably  by  the  use  of 
chloride  of  lead  and  zinc.  The  object  in  making  these  poious 
or  partially  porous  plates,  is  lo  obtain  a  large  amount  of  surface 
of  the  lead  plate  on  which  ihe  active  material  may  be  found  in 
minute  quantities.  The  great  amount  of  surface  with  the  corres- 
ponding laige  amount  of  active  material  insures  large  capacity, 
while  the  minute  subdivision  of  the  active  material  permits  of 
rapid  discharge. 

In  the  chloride  battery  the  substance  which  is  lo  become  the 
basis  of  the  aclive  material  is  chloride  of  lead  mixed  with  a 
certain  proportion  of  chloride  of  zinc,  and  cast  in  small  (tasielles. 
These  paslelles  are  then  placed  in  a  mould  and  a  frame  of  an  alloy 
of  lead  and  antimony  cast  around  ihem  under  great  pressure. 
The  antimony  gives  strength  and  hardness  lo  the  grid,  and  il  is 
claimed  is  not  acted  on  by  the  acid,  thus  ^ivoiding  local  action. 
The  grids  are  then  packed  between  zinc  plates  in  a  lank  con- 
taining a  d'lule  solution  of  zinc  chloride,  and  short  circuited. 
This  removes  niosl  of  the  chloride  from  ihe  plale.  ihe  last  traces 
being  removed  by  thorough  washing,  leaving  a  pure  sjx)ngy  lead. 
This  process  was  formerly  used  for  both  plates,  but  is  now  used 
only  on  the  negalive.  The  positive  plate  is  obtained  by  casting 
the  lead  antimony  grid  under  pressure,  ,\  in.  thick,  and  with 
holes  3^'  in.  in  diameter.  A  corrugated  ribbon  of  soft  puie  lead 
is  rolled  up  into  a  spiral  and  pushed  into  these  holes.  The  aclive 
material  is  formed  eleclro-chemically  from  this  ribbon,  and  causes 

11  to  expand  and  fill  ihe  hole  lightly,  making  good  electrical  cx">n- 
taci  with  the  plate. 

The  method  of  formation  of  all  these  plates  is  quite  diflfereni 
than  lhal  followed  with  the  early  Plante  cells.  The  method  i« 
different  with  almosl  every  manufacturer,  but  the  object  aimed 
at  is  similar  in  each  case,  namely,  lo  form  the  cell  quickly  and 
avoid  the  tedious  and  expensive  method  of  numerous  chargies, 
discharges  and  reversals,  and  at  the  same  time  procure  a  hard 
and  durable  plate.  The  plates  are  usually  pickled  in  a  bath  of 
dilute  nitric  or  acetic  acid,  or  in  some  alkaline  solution  capable  ot 
acting  on  ihe  lead  until  ihe  action  has  penetrated  10  a  sufPcient 
depth,  after  which  the  coaling  produced  is  reduced  to  a  sixingy 
lead,  or  changed  10  lead  oxide.  The  plale  is  then  formed  in  the 
usual  manner  by  charging.  The  cell  never  attains  lo  ils  full 
capacity  on  the  firsi  charge,  but  will  increase  with  successive 
chargings  for  quite  a  period  of  lime. 

The  Faure,  or  pasted  type  of  plate,  has  likewise  been  subjeol- 
ed  to  numerous  modifications.  Metzger  used  a  perfoialcd  lead 
box  filled  with  the  aclive  material;  Faure  spread  his  aclive 
material  on  Ihe  surface  of  a  lead  plate.    The  difficulties  of  the  first 
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were  principally  the  g'reat  expansion  dup  to  so  larg'e  a  body  of 
active  material,  the  necessarily  slow  rate  of  discharge  since  the 
tendency  of  the  action  is  from  the  surface  inward,  the  poor  elec- 
trical contact,  etc.  The  difficulties  of  the  second  were  principal- 
ly due  to  the  insufficient  adhesion  of  the  active  material  and  the 
consequent  poor  electrical  contact,  danger  of  short  circuits  from 
falling  of  active  material,  and  the  rapid  deterioration.  These 
difficulties  have  been  largely  overcome  by  sub-dividing  the  active 
material  and  placing  it  in  small  pockets  or  grooves  in  the  sur- 
face of  the  plate,  or  in  holes  extending  through  the  plate.  The 
pockets  or  holes  are  usually  made  smaller  at  the  surface  than  in 
the  interior,  so  as  to  wedge  the  active  material  in  place,  or  in 
the  case  of  grooves,  they  are  made  narrow,  so  that  the  plate  will 
have  a  good  grip  upon  ihe  active  material. 

One  of  ihe  most  fruitful  sources  of  trouble  with  storage  batter- 
ies has  been  the  tendencv  of  the  plate  to  buckle  or  bend  out  of 
shape  with  operation.  This  has  been  very  largely  overcome  in 
the  better  modern  batteries,  and  is  no  longer  a  source  of  serious 
trouble.  The  active  material  of  the  positive  plate  expands  dur- 
ing discharge,  and  as  the  action  on  the  materia!  is  never  uniform, 
some  portions  will  expand  more  than  others,  and  tend  to  throw 
the  plate  out  of  shape,  and  the  more  rapid  the  discharge  the 
greater  will  be  the  tendency.  The  remedy  is  largely  in  sub- 
division of  the  active  material  and  allowing  opportunity  to  ex- 
pand in  one  direction.  A  brief  description  of  a  battery  which 
has  achieved  considerable  success  on  the  continent  of  Europe, 
the  Tudor  battery,  will  serve  to  illustrate  this  class  of  plate. 

The  plates  are  made  from  pure  rolled  lead  about  in.  thick, 
and  are  grooved  on  both  sides,  the  grooves  being  about  's  in. 
wide  and  a  little  greater  in  depth.  These  plates  are  first  shghtly 
peroxidized  by  electrolysis,  forming  Pb02,  and  then  Ihe  giooves 
are  packed  with  oxides  of  lead,  after  which  the  plate  is  rolled  to 
keep  the  active  material  in  place.  As  the  active  material  crumbles 
away,  due  to  continued  use,  the  action  penetrates  deeper  into 
the  metallic  lead  of  the  plate  and  keeps  up  the  supply  of  active 
material,  so  that  the  full  capacity  of  the  plate  will  be  maintained, 
even  Ihongh  the  active  material  at  first  pasted  into  the  grooves 
should  entirely  fall  awav. 

The  numerous  small  sections  of  the  active  material  insures  a 
large  surface  and  permits  of  a  high  rate  of  discharge.  The 
smallness  of  the  section  of  active  material  prevents  excessive 
swelling  and  consequent  buckling  of  the  plate.  The  method  of 
fornTition  gives  unusually  good  electrical  contact  between  the  act- 
ive material  and  the  frame.  Perforated  sheets  of  hard  rubber 
are  inserted  between  the  plates  in  this  as  in  most  batteries.  ' 

Numerous  attempts  have  been  made  to  reduce  the  weight  of 
ibe  battery  by  increasing  the  proportionate  weight  of  active 
material.  Among  these  are  the  use  of  porous  earthenware  con- 
taining plates  to  support  the  active  material  and  press  it  against 
a  thin  sheet  of  lead,  which  serves  to  carry  away  the  current,  an 
earthenware  plate  being  placed  on  each  side  of  ihe  lead  sheet  to 
form  one  plate  and  all  plates  firmly  bound  together  with  rubber 
bands.  Wool  felt  has  been  used  in  strips  to  form  pockets  on 
each  side  of  a  sheet  of  lead,  and  the  pockets  filled  with  the  act- 
ive material,  which  is  kept  in  place  by  a  light  sheet  of  perforated 
or  porous  insulating  material,  the  various  plates  being  bound 
tightly  together.  Perforated  cells,  or  envelopes  of  celluloid  filled 
with  active  material,  are  used  for  electrodes,  the  current  being 
taken  out  bv  lead  wires  or  strips  passing  down  the  center  of  the 
cell  or  envelope.  So  far  as  I  know,  none  of  these  batteries  have 
proved  a  real  commercial  success,  except  for  traction  purposes, 
where  lightness  is  so  importatit  a  considei  ation  that  some  other 
considerations  will  be  '■acrificed  lo  obtain  it.  One  serious  difficultv 
with  this  class  of  cell  is  the  rather  poor  electrical  contact  be- 
tween Ihe  active  material  and  the  lead  plate,  which  lends  itself 
to  the  formation  of  the  insoluable  lead  sulphate  on  the  'surface  of 
the  lead,  limiting  further  action  by  its  insulating  properties.  The 
electrolyte  for  the  lead  storage  battery  is  always  dilute  sulphuric 
acid.  The  proportion  of  acid  to  water  is  usually  determined  by 
the  specific  gravity  of  the  combination  and  is  used  from  1.2  to 

In  pasted  or  I'aure  type  of  plates  red  lead  minium  (Pb304)  is 
generally  used  on  the  positive  plate,  and  litharge  (PbO)on  Ihe 
negative  plate.  Combinations  of  these  oxides  or  other  com- 
pounds are  sometimes  used.  In  soine  later  batteries  a  mixture 
of  lead  sulphate  and  lead  oxide  is  used.  Lead  is  not  the  only 
metal  that  has  been  used  in  storage  baMeries,  copper  and  zinc 
both  having  been  used,  but,  as  these  batteries  have  never  achiev- 
ed any  marked  success  commercially,  they  will  not  be  discu'-sed 
here. 

The  chemical  theory  of  the  storage  battery  is  still,  to  a  large 
extent,  in  the  speculative  stage.  To  Ihe  outsider  J(  would  seem 
an  easy  task  lo  analyze  the  various  elements  entering  into  the 
action  before  and  after  charge  and  discharge,  and  determine  the 
actual  reactions  that  take  place.  When,  however,  Ihe  chem- 
ist approaches  the  task  il  is  found  to  be  one  of  extreme  dilHicully, 
so  difficult  that  after  15  or  20  years  of  research  and  persistent 
effort  to  solve  the  problem,  it. is  still,  to  a  large  extent,  shrouded 
in  mystery  as  to  the  real  nature  of  the  reactions  that  lake  place. 
The  difficulties  were  expressed  by  Dr.  Frankland  in  the  following 
words:  "The  physical  qualities  of  Ihe  cells  arc  capable  of  very 
accurate  estimaie  and  investigation,  but,  when  you  come  to 
attempt  to  ascertain  the  chemical  charges  that  occur  in  charging 
and  discharging  of  a  storage  cell,  you  encounter  formidable 
difficulties.  The  outsider  has  no  idea  of  these  difficulties.  Noth- 
ing seems  more  simple  than  to  determine  Ihe  chemic.il  changes 
that  lake  place  in  either  the  positive  or  the  negative  plate  of  a 
storage  battery.  It  is  not  so  in  reality.  The  substances  used 
as  active  materials  are  in  the  first  place  mixtures,  and  the  mater- 
ials obtained  at  the  end  of  the  reactions  are  also  mixtures,  and 
these  mixtures  are  insoluable  in  any  reagent  which  does  not  de- 


compose them.  They  cannot  be  volatilized;  they  cannot  be  sub- 
jected lo  any  process  of  solution  and  crystalizal ion  in  order  to 
separate  and  purify  iheir  elements."  This  will  give  )  ou  some- 
thing of  an  idea  of  the  difficulties  in  the  way  of  an  exact  deter- 
mination of  the  nature  of  the  actions  taking  place. 

The  earlier  ideas  of  the  action  of  the  storage  baltery  were 
somewhat  vague,  and  it  was  spoken  of  by  no  less  an  authority 
than  Maxwell  as  s'oring  up  a  quantiiy  of  energy  in  a  manner 
somewhat  analagous  to  the  ordinary  condenser.  The  first  de- 
finite chemical  theory  was  what  is  known  as  1  he  accluded  gas 
theory,  namely,  that  the  active  material  of  the  electrolyte  is  the 
water,  and  that  this  is  decomposed  in  charging  into  ils  two  com- 
pon>  nts,  oxygen  and  hydrogen  gas,  the  oxygen  being  liberated 
at  the  positive  and  the  hydrogen  at  the  negative  electrode  where 
they  are  occludea  by  the  electrode.  The  discharge  would  be  the 
reverse  action,  ihe  two  gases  reimiling  in  Ihe  formation  of 
water.  In  this  theory  the  sulphuric  acid  serves  only  the  purpose 
of  increasing  the  conductivity  of  the  electrolyte.  This  iheory  is 
disproved  by  the  fact  that  it  only  requires  about  1.5  volts  to  elec- 
trolyze  water  between  platinum  electi-odes,  and  therefore  only  1.5 
volls  could  be  obtained  by  ihe  reunion  of  its  const'tutents  in  dis- 
charge, whereas  Ihe  actual  voltage  of  the  storage  battery  is 
about  two  volts  during  Ine  greater  pari  of  the  discharge.  It 
would  be  necessary  to  presuppose  some  other  action  than  mere 
occlusion  at  the  electrodes  10  account  for  this  extra  voltage.  It 
was  also  observed  that  action  did  take  place  on  the  electrodes, 
the  negalive  being  reduced  to  metallic  lead  and  the  positive  per- 
oxidized during  charge.  These  effects  were  ailributed  to  local 
or  waste  actions.  This  theory  is,  I  believe,  still  accepted  by 
some  authorities.     It  is,  however,  now  generally  discredited. 

About  1882  the  double  sulphating  Iheory  was  advanced,  and 
this  theory,  wilh  modifications  and  additions,  despite  considerable 
opposition,  is  the  one  generally  accepted  to-day.  According  lo 
this  Iheory,  sulphate  of  lead  (P„S04)is  formed  on  bolh  electrodes 
during  discharge,  accompanied  by  the  withdrawal  of  sulphuric 
acid  (H,,SO^)  from  the  electrolyte  and  its  replacement  by  water, 
HoO.  In  charging  the  sulphate  on  the  negative  electrode  is  re- 
duced to  spongy  metallic  lead,  and  on  the  positive  lo  peroxide  of 
lead  (P,,0,)  with  the  formalion  of  sulphuric  acid  and  the  with- 
drawal of  water  from  the  electrolyte.  These  reactions,  beginning 
with  Ihe  charged  condition,  may  be  represented  by  the  following 
equations  : 

For  the  positive  plate  :  P,,  O., -f  H0SO4  =  P„SO^ -f  H.,0  4- O. 
For  the  negalive  plale  :  P,, -fO-f  H.,  SO^='p„  SO^-fH.,0. 
Combining  these  negatives  we  have  :  P,  O  4  2H   SO^  I  P  = 
P„  SO  ,  )  2H,0  +  P,.  SO,  for  the  entire  cell.' 

It  is  quite  certain,  however,  that  the  action  is  not  as  simple  as 
represented  in  these  equations,  but  Ihey  seem  lo  represent  the  net 
result  of  ihe  normal  action  of  the  ballery.  It  should  be  remem- 
bered that  these  equations  do  not  represent  the  entire  material  of 
the  cell,  but  only  those  parts  actually  entering  into  chemiial  re- 
actions. This  includes  only  a  small  percentage  of  the  electrolyte 
and  by  no  means  all  of  the  active  materials.  The  action  is,  fortu- 
nately, and  it  might  also  be  said  unfortunately,  a  self  limiting  pro- 
ce  s  ;  unforlunalely,  because  it  limits  ihe  output  of  the  cell  lo 
only  a  portion  of  the  active  material  ;  and  fortunately,  because  if 
the  active  material  were  once  entirely  converted  to  lead  sulphate 
it  would  become  non-conducting  and  non-electrolizable,  and  il 
would  be  impossible  to  reverse  the  cell  and  again  charge  it. 
When  the  peroxide  is  reduced  to  about  31  per  cent,  of  the  origin- 
al amount  on  Ihe  positive  plate,  action  will  cease  entirely.  The 
voltage  begins  to  drop  so  as  lo  make  further  discharge  undesir- 
able considerably  earlier. 

The  charging  process  is  substantially  the  reverse  of  this,  but 
there  seems  lo  be  some  slight  difference  or  extra  actioir,  as,  afler 
making  all  allowance  for  resistance  drop,  the  i  harging  vollage  is 
somewhat  higher  lhan  that  of  discharge  ;  and  ih.e  sudden  rise  of 
voltage  as  the  cell  becomes  charged  and  sudden  fall  ai  the  end  of 
discharge  would  seem  lo  indicate  some  further  irregular  actions. 

The  attempt  has  been  made  to  explain  all  these  vatiations  of 
volt.ige  as  due  to  variation  in  the  density  of  ihe  sulphuric  acid 
within  the  substance  of  the  active  material.  It  is  well  known 
that  the  voltage  of  the  cell  increases  in  some  degree  wilh  the  in- 
crease in  density  of  Ihe  electrolyte.  Then,  as  sulpliiiric  acid  is 
formed  during  charge  and  wilhdiawn  during  discharge,  it  is  evi- 
dent that  t  he  densil  y  of  Ihe  electrolyte  is  greater  or  less  w  ithin 
Ihe  active  maleiial  tif  the  elecli  ode  direct,  as  the  lack  of  porosil)- 
prevents  complete  diffusion  of  the  cleclrolyte.  The  sudden  rise 
in  voltage  at  the  end  of  charge  and  Ihe  sudden  fa;l  at  ihe  end  of 
discharge  might  be  exiJlained  by  the  decrease  in  por  osity  of  the 
active  material  at  these  stages,  causing  greatly  increased  density 
of  the  electrolyte  in  one  case  and  greally  decreased  den>ity  in  the 
other.  Whether  this  explanation  is  sufficient  to  account  for  all 
variations  in  the  voltage  is  not  entirely  clear. 

Another,  and  perhaps  more  plausable  iheory  to  account  for  the 
rise  in  voltage  al  the  end  of  charge,  is  the  formalion  of  persul- 
phuric  acid  II..  (SO,)...  This  is  supposed  to  he  broughl  about 
by  the  sulphion  (.SO^)  combining  wilh  the  sulphuric  acid  in  Ihe 
absence  of  more  available  lead  lo  unite  wilh.  This  coinbination 
is  very  iinslable  and  almost  immediately  breaks  u|),  wilh  the  fol- 
lowing result  : 

H.,  (SOJ., +  2H,0  =  2H.,  SO,  -i  H  .O... 
H.,0.,  =  M.,0  I  O. 

This  irot  only  accounts  for  the  rise  irr  vollage,  but  also  for  the 
abundance  of  oxygen  passing  off  when  the  cell  becomes  fully 
charged.  The  double  sulphatioir  theory  is  supported  by  the  fol- 
lowing facts  :  The  ihermo  chemical  cquivalenls  of  ihe  combin- 
ations claimed  would  just  account  for  lire  voll.igc  observed  on 
discharge  ;  the  increase  in  density  of  electrolyte  during  charge 
and  decrease  during  discharge,  which  are  well  kirovvn  phenomena, 
and  the  formation    of  lead    sulphate    during    healthy  o|)eration, 
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which  seems  to  be  unqiiesi  ioned.  These  are  the  more  important 
points  in  support  of  this  theory,  which  seems  to  have  no  formidable 
rival  at  the  present  time. 

The  effi'Mency  of  the  storag-e  battery  as  obtained  by  laboratory 
tests  under  favorable  circumstances  is  about  80  to  85  per  cent. 
It  is  doubted  if  it  often  exceeds  70  to  75  per  cent,  under  actual 
commercial  conditions.  This  difference  is  due  to  leakage,  to 
local  action,  to  the  cells  no'  being-  kept  in  the  best  conditions,  and 
to  several  other  causes  not  occurring'  in  laboratory  tests.  The 
losses  occurring  in  normal  action  are  divided  by  Crosby  and  Bell 
as  follows  :  1st,  the  direct  losses  due  to  heating  ;  2nd,  the 
losses  due  to  local  action  between  the  supporting  grid  and  the 
active  material  ;  3rd,  the  losses  due  to  local  action  in  the  active 
material  itself;  4th,  the  losses  due  to  unreversed  chemical  action. 
The  first  is  the  C-R  loss  and  has  been  leduced  to  quite  a  moder- 
ate figure  in  modern  cells.  The  second  is  not  a  very  serious  loss 
in  well  designed  cells  except  in  cases  where  cells  are  required  to 
stand  for  quite  a  period  of  time  partly  discharged.  The  third  and 
fourth  are  usually  the  most  formidable  losses.  The  third  can  be 
reduced  to  some  extent  by  subdivision  of  the  active  material,  but 
apparently  can  not  be  eliminated.  It  is  due  largely  to  unequal 
action  in  the  active  material,  and  the  most  rigid  unifonnity  in 
manufacture  will  not  prevent  this.  The  fourth  is  partly  due  to  the 
formation  of  irreversifjle  chemical  compounds  and  partly  to  those 
electrolytic  actions  which  produce  free  hydrogen,  oxygen,  ozone, 
etc.  There  seems  to  be  no  method  of  effectually  limiting  these 
losses.  Omitting  the  C-R  loss,  these  wasteful  losses  have  been 
found  in  some  tests  to  be  as  high  as  17  per  cent,  of  the  entire 
energy  put  into  the  cell  in  charging. 

The  theoretical  value  of  lead  peroxide  has  been  calculated  at 
4.48  grammes  per  ampere  hour,  or  approximately  100  ampere 
hours  per  poimd.  Assuming  the  weight  of  spongy  lead  on  the 
negative  plate  to  be  equal  to  the  weight  of  peroxide  on  the  posi- 
tive, this  would  give  50  ampere  hours  per  pound  of  active  mater- 
ial. Plates  of  the  highest  capacity  yet  manufactured  do  not, 
however,  give  more  than  16  ampere  hours  per  pound  of  active 
material,  and  as  the  active  material  forms  but  from  20  to  50  per 
cent,  of  the  weight  of  the  plate,  the  ampere  hours  per  pound  of 
plate  will  be  about  three  to  seven  or  eighi  in  the  best  commercial 
cells.  These  figures  are  comparable  to  the  efficiency  of  the  steam 
engine  calculated  from  the  heating  value  of  the  coal.  They  sug- 
gest the  great  possibility  of  improvement,  but  as  in  the  case  of 
the  steam  engine,  there  are  natural  laws  which  prevent  the  com- 
plete utilization  of  this  energy. 

The  Electric  Storage  Battery  Company  names  the  following 
useful  applications  of  the  storage  battery  :  Central  station  light- 
ing ;  central  station  power  ;  trolley  regulations  ;  isolated  lighting  ; 
street  can  traction  ;  electric  locomotives  ;  electric  launches; 
electric  carriages  ;  electric  elevators  ;  train  lighting  ;  telegraph 
and  telephone,  and  many  others  which  I  will  not  mention  here. 
Some  of  these  applications  will  be  discussed  somewhat  in  de- 
tail, but  before  taking  up  these  applications  it  may  be  well  to 
state  some  of  the  general  considerations  which  make  the  ap- 
plication of  the  storage  battery  desirable  or  undesirable.  The 
storage  battery  is  not  a  prime  mover.  It  must  receive  its 
energy  from  some  other  source,  store  it  up,  atid  give  it  out 
again  as  required.  It  is,  therefore,  as  regards  economy,  suitable 
for  those  uses  only  in  which  it  can  receive  its  energy  at  some 
time  or  place  where  energy  can  be  had  more  cheaply  than  at  the 
time  or  place  that  it  is  required  to  be  used.  For  example,  in  the 
central  station  power  can  be  produced  generally  far  cheaper  at 
the  hours  of  minimum  load  than  at  maximum,  and  this  is  just  as 
true  for  the  momentary  fluctuation  as  for  the  all  day  load  curve. 
For  these  reasons  the  storage  battery  is  not  well  adapted  to  ser- 
vice where  steady  continuous  loads  are  required,  except  in  cases 
where  the  energy  is  small  or  as  reserve  of  great  reliability.  This 
class  of  service  is  better  served  directly  from  the  prime  mover. 
The  use  of  a  steam  engine  during  four  hours  of  the  day  to  charge 
a  storage  battery  which  is  to  firnish  light  and  power  for  the  re- 
maining 20  hours  is  not  often  an  economical  operation,  however 
convenient  it  may  be.  On  the  other  hand,  the  storage  battery  is 
well  suited  to  loads  having  sudden  fluctuations  or  of  short  dura- 
tions. A  single  case  will  illustrate  this.  The  battery  installed 
by  the  Chicago  Edison  Company  is  rated  at  22,400  ampere  hours 
for  an  eight  hour  discharge,  or  at  the  rate  of  2,800  amperes.  It 
is  quite  safe  to  say  that  generating  machinery  rated  at 
2,800  amperes,  including  boilers,  engines,  feed  pumps,  dynamos, 
etc.,  could  be  installed  for  less  money  than  this  battery  cost. 
But  whereas  the  generating  machinery  might  safely  carry  4000 
amperes  for  one  hour,  probably  not  more,  the  battery  is  guaran- 
teed to  deliver  1 1,000  amperes  for  one  hour,  a  ratio  of  2-)^  to  i  in 
favor  of  the  battery,  and  far  more  than  enough  to  overcome  the 
difference  in  first  cost  ;  and  the  battery  actually  does  deliver  con- 
siderable more  than  its  guaranteed  rate,  reaching  14,000  to  15,- 
000  amperes  for  short  periods. 

The  uses  to  which  a  battery  can  be  applied  with  advantage 
have  been  stated  as  follows  :  1st,  to  carry  the  peak  of  the  load 
at  maximum  hours  ;  2nd,  to  carry  the  entire  load  at  minimum 
hours  ;  3rd,  to  act  as  equalizer  or  reservoir  ;  4th,  for  the  equip- 
ment of  annex  stations.  The  first  of  these  uses  is  the  one  which 
is  generally  of  the  most  importance  in  illuminating  stations, 
though  the  fourth  is  of  considerable  importance  in  many  cases. 
The  first,  third  and  fourth  are  of  about  equal  importance  in  railway 
work.  The  second  is  not  much  used  on  this  side  of  the  Atlantic 
in  connection  with  steam  plants. 

Coming  back  to  particular  applications,  we  will  endeavor  to 
point  out  some  of  the  ways  in  which  the  storage  battery  has 
made,  or  is  making,  itself  useful.  One  of  the  appli<-ations  in 
which  it  has  met  with  luidoubted  success,  but  of  winch  we  hear 
little,  is  in  connection  with  telegraphy.  With  great  conservatism 
Ihe  telegraph  campanies  clung  to  the  primary  battery  long  after 


it  had  been  superceded  by  the  generator  in  almost  every  other 
commercial  application.  The  generator  is  not,  however,  well 
adapted  to  this  class  of  work  directl}-,  except  in  very  large  equip- 
ments where  the  amount  of  energy  consumed  is  quite  large  and 
the  extra  cost  of  complete  reserve  equipment  is  not  prohibitive. 
It  becomes,  then,  a  question  largely  between  the  relative  merits 
of  the  primary  and  the  secondary  battery,  and  a  fair  trial  is  all  that 
is  required  to  establish  the  great  superiority  of  the  latter  in  prac- 
tically all  cases  where  charging  current  is  available.  lis  advan- 
tages over  the  primary  battery  may  be  staled  briefly  as  follows: 
Its  first  cost  is  75  or  80  per  cent,  of  that  of  the  same  capacity  of 
primary  batteries;  its  maintenance,  including  cost  of  current  for 
charging,  10  per  cent.  It  should  be  added  that  this  is  the  im- 
portant item,  as  the  maintenance  cost  of  primary  batteries  per 
year  is  from  two  to  three  times  the  first  cost,  floor  sp^ce  from 
15  to  25  per  cent.,  and  far  more  satisfactory  operation.  It  would 
seem  that  the  storage  battery  has  before  it  a  great  field  for  ex- 
pansion in  connection  with  the  telegraph;  and  what  has  been 
said  with  regard  to  the  telegraph  is  in  a  large  measure  equally 
true  for  the  telephone,  for  fire  alarm  systems,  and  other  similar 
classes  of  work. 

The  electric  lighting  of  railway  trains  from  the  storage  battery, 
or  with  storage  battery  auxiliary,  offers  the  most  satisfactory 
solution  of  the  difficult  problem  of  train  lighting  yet  presented, 
but  has  not  alwa\'s  proven  the  most  economical.  The  method  of 
application  follows  two  lines.  Where  the  run  is  short  or  of  mod- 
erate length,  say  from  510  12  to  15  hours,  a  battery  of  sufficient 
size  to  carry  the  load  of  tbe  train  for  one  trip  is  installed  on  one 
car,  or  more  often  it  is  sub-divided  and  a  battery  placed  on  each 
car.  This  battery  is  then  charged  in  the  train  yards  at  each  end  of 
the  run,  or  removed  and  a  fresh  battery  put  in  place.  For  long 
runs  of  many  hours,  or  perhaps  days,  this  method  cannot  be 
used  except  by  establishing  stations  along  the  'ine  for  recharging 
batteries  which  are  exchanged  at  these  points.  For  this  class  of 
service  a  generator  may  be  installed  on  the  train  and  the  lighting 
current  obtained  directly  from  it,  the  storage  battery  acting  as  a 
reserve  to  take  the  load  when  the  locomotive  is  uncoupled,  or  at 
all  stops  and  times  of  slow  speed,  if  the  generator  is  run  from 
the  car  axle.  For  the  man  who  reads  his  newspaper  on  the 
train,  the  better  distribution  of  light  by  numerous  electric  lights 
will  fill  a  long  felt  want,  and  the  user  of  the  sleeping  car,  after  a 
brief  experience  with  it,  will  wonder  how  he  ever  got  along 
without  the  berth  light.  One  of  the  best  illustrations  of  train 
lighting  is  in  the  case  of  the  Chicago.  Burlington  &  Ouincy  Rail- 
way, between  Chicago  and  Minneapolis.  These  trains  have 
been  lighted  by  storage  batteries  for  about  three  years,  and 
they  have  given  perfect  satisfaction.  The  trains  referred  to  are 
said  to  be  the  finest  in  Ihe  world.  Each  car  is  equipped  with  a 
battery,  the  batteries  all  running  in  parallel.  They  are  charged 
while  Ihe  train  stands  at  the  station  at  each  end  of  each  run, 
and  no  time  is  lost  by  the  operation.  The  trains  make  one  trip 
daily,  which  occupies  14  hours.  The  cars  are  equipi>ed  with  from 
25  to  75  lights,  each  according  to  the  nature  of  the  car.  and  each 
berth  in  the  sleeper  has  its  frosted  globe  lamp.  The  expense  of 
lighting  this  train  has  been  a  little  greater  than  it  would  have 
been  with  oil  or  gas,  but  the  travelling  public  once  having  be- 
come accustomed  to  this  quality  of  lighting  will  not  readily  put 
up  with  anything  inferior. 

In  the  larger  field  of  storage  battery  auxiliaties  to  central  sta- 
tions, both  light,  power  and  railway,  we  will  find  that  the  deter- 
mining question  in  the  installation  of  such  batteries  is.  does  it 
pay— will  the  investment  in  storage  battery  yield  a  larger  divi- 
dend, or  will  it  cost  the  station  as  a  whole  to  yield  larger  divi- 
dends than  the  same  investment  in  generating  machinery?  and 
this  question  must  be  answered  for  each  individual  station.  The 
use  of  a  battery  as  a  reserve  in  case  of  a  necessary  shut  down,  or 
as  a  means  of  steadying  the  buss  bar  voltage,  i>  important,  but 
batteries  are  seldom  installed  principally  for  this  purjxisc,  they 
are  installed  to  earn  dividends.  From  the  largely  increasev) 
number  of  plants  installed  ii^  the  last  few  years,  since  the  sysienj 
has  been  fairlv  tested,  it  would  seem  that  they  have  succeeded  in 
earning  dividends  in  a  large  number  ol  cases.  After  the  instal- 
lation of  the  first  battery  by  the  Boston  Edison  Company,  Mr.  C. 
S.  Edgar,  of  that  company,  stated  the  case  which  confronted 
them  and  the  results  obtained  somewhat  as  follows:  The  peak 
of  their  load  represented  50  per  cent,  of  the  loial  load  at  the 
time  of  maximum,  but  only  10  per  cent,  of  the  total  output  for  ihe 
24  hours.  It  became  necessary  to  provide  some  means  of  carry- 
ing this  peak  of  the  load  owing  to  increasing  output.  If  a  steam 
plant  wore  installed  to  carry  this  10  per  cent,  of  the  output,  it 
would  require  a  plant  of  equal  capacity  with  existing  steam 
plant,  the  existing  plant  carrying  the  other  qo  j>er  cent,  without 
difficulty.  It  was  found  that  a  steam  plant  of  the  required  c.ii->a- 
city  would  cost  $65,000,  a  battery  plant  compleie  could  be  in- 
stalled for  $50,000'  The  battery  was  installed  with  a  guarantee 
to  be  kept  iii  good  working  order  for  6  per  cent,  per  annum  on 
cost  of  cells.  The  battery  improved  the  load  factor  greatly,  and 
it  became  possible  to  run  the  generating  machinery  at  a  load 
never  less  than  75  per  cent,  of  th^  rated  full  load.  This,  of 
course,  reduced  the  operating  expenses  and  brought  up  the  effi- 
ciency of  the  steam  plant.  It  has  been  found  by  careful  records 
that  the  losses  in  the  battery  are  offset  more  than  four  fold  by 
the  reduced  losses  in  the  generating  machinery,  because  of  the 
higher  efficiency  of  operation  with  the  higher  load  factor.  The 
results,  then,  in  this  particular  case,  show  lower  first  cost,  lower 
operating  expenses,  and  a  depreciation  al  least  a>  low  as  could 
have  been  obtained  with  an  equivalent  steam  plant.  This  ap- 
pears to  be  fairl>  typical  of  the  results  to  be  obtained  in  most  il- 
luminating stations  of  large  or  moderately  large  cajiacily.  The 
load  curve  in  these  stations  has  a  peak  of  short  duration  which  is 
quite  a  large  percentage  of  the  load,  and  which  is  very  exp<  n- 
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sively  and  inefficiently  carried  by  steam  generating  machinery. 

It  is  interesting  to  note  that  the  Boston  Edison  Company  now 
has  four  batteries  installed,  and  that  their  generating  machinery, 
which  is  of  the  best  multipolar  type,  has  a  rated  capacity  of  less 
than  50  per  cent,  of  the  load  on  the  station  at  the  peak  of  the  load 
curve,  and  carries  90  per  cent,  of  the  total  output  oi  the  station 
directly.  In  railway  power  stations  it  is  not  alone  the  peaks  that 
need  looking  after,  but  also  the  sudden  variations  or  fluctuations 
which  so  often  limit  the  output  of  the  generator  to  an  average 
far  below  the  rated  capacity.  The  purpose  of  the  battery  in 
street  railway  power  stations  is  to  carry  the  peak  of  the  load 
when  it  comes,  to  charge  when  the  load  is  light,  and  to  take  the 
fluctuations  at  all  times,  charging  at  one  moment  and  discharging  at 
the  next,  so  that  the  load  on  the  generating  machinery  remains  near- 
ly constant.  This  use  is  quite  similar  to  that  already  described  for 
illuminating  stations,  except  that  it  is  necessary  to  keep  the 
battery  floating  on  the  line  during  the  whole  time  it  is 
used  for  equalizing  the  fluctuations.  Another  class  of 
work  quite  different  from  this  is  the  use  of  battery  sub-sta- 
tions on  lines  extending  a  long  distance  from  the  power  sta- 
tion and  on  which  the  drop  becomes  excessive  at  times  of 
heavy  load.  There  are  several  methods  of  taking  care  of  such 
cases — putting  in  sufficient  copper  in  the  feeder  to  keep  the  voltage 
up,  installing  separate  steam  plant  at  the  location  needed,  the  use  of  a 
booster  and  separate  feeders  for  that  line,  or  a  storage  battery  sub-sta- 
tion. The  first  of  these  remedies  is  usually  the  most  expensive.  The 
second  gives  the  highest  operating  expense,  and  the  third,  though  often 
the  cheaoest,  is  necessarily  of  very  low  efficiency,  often  under  50  per 
cent.  Without  entering  into  the  evidence  on  either  side,  it  is  sufficient 
to  say  that  in  many  cases  the  battery  offers  the  most  satisfactory  solution 
of  the  problem.  For  this  class  of  work  the  battery  is  generally  connect- 
ed directly  across  the  line  without  booster  or  other  apparatus.  It  is  calcu- 
lated for  a  voltage  equal  to  the  voltage  on  the  line  with  the  average 
load.  When  the  load  is  less  the  drop  will  be  less  and  the  battery  will 
charge.  When  the  load  is  greater  the  drop  will  be  greater  and  the  bat- 
tery will  discharge,  thus  taking  nearly  constant  current  over  the  feeders 
at  all  times,  the  conditions  of  maximum  economy. 

A  rather  novel  case  of  this  use  of  the  storage  battery  is  found  in  con- 
nection with  the  Brooklyn  Heights  Railway  Company.  On  their  Coney 
Island  line  the  traffic  is  very  heavy  for  three  or  four  months  in  the  sum- 
mer and  is  practicilly  nil  at  other  seasons.  For  this  service  they  have 
installed  on  six  freight  cars  a  large  battery  which  is  run  out  and  con- 
nected up  near  the  end  of  the  line  in  summer  time.  When  the  season 
is  over  the  battery  is  run  back  to  the  station  or  to  any  point  on  the  hne 
where  it  will  be  the  most  serviceable. 

It  is  often  thought  that  a  battery  is  only  applicable  to  large  stations, 
but  a  little  enquiry  will  show  that  very  beneficial  results  can  often  be 
obtained  in  small  stations.  In  Peekskill,  N.  Y. ,  the  .Street  Riilway 
Company  operates  43^  miles  of  track,  running  from  three  to  five  cars. 
With  the  five  car  schedule  the  fluctuations  are  from  zero  to  310  amperes 
•If  575  volts,  or  178  k.w.,  yet  this  load  is  carried  on  a  60  k  w.  generator, 
with  the  assistance  of  a  battery  rated  at  160  amperes  for  one  hour,  and 
a  small  differentia!  booster  operating  automatically,  and  the  load  on  the 
generator  is  practically  constant  at  about  full  load.  The  curve  of  gener- 
ator and  battery  load  will  explain  more  than  any  words.  The  saving 
in  generator  capacity  and  the  increased  efficiency  of  operation  will  be 
apparent  at  a  glance. 

Before  leaving  the  subject  of  central  station  batteries,  it  may  be  well 
to  sketch  briefly  the  methods  of  operation  in  these  plants.  In  illuminat- 
ing stations  the  use  of  end  cell  switches  is  almost  universal.  The  bat- 
tery terminals  for  a  number  of  the  end  cells  (this  number  being  as  high 
as  30  for  the  Chicago  Edison  Company)  are  carried  to  the  switch-board 
and  connected  to  a  set  of  contact  bars.  A  moving  switch  or  contact 
piece,  connected  to  one  line  or  busbar,  travels  over  these  terminals, 
thus  cutting  in  or  out  cells  as  required  to  give  the  required  voltage. 
This  arrangement  is  usually  operated  electrically  and  is  semi-automatic. 

A  switch  must  be  closed  by  hand,  which  starts  the  moving  contact  to 
cut  in  or  out  cells  as  desired.  This  contact  once  started  cuts  out  one 
cell  and  then  stops,  and  cannot  be  stopped  sooner.  If  this  effect  is  not 
enough  the  switch  may  be  closed  again  and  so  on  until  as  many  cells 
are  cutout  as  desired.  The  object  of  this  arrangement  is  to  prevent  the 
switch  stoppmg  on  two  contacts  and  thus  short-circuiting  a  cell. 

For  street  railway  work  it  is  necessary  to  have  some  automatic  means 
of  regulating  the  voltage  on  a  battery,  as  the  fluctuations  are  so  sudden 
that  no  hand  operated  method  could  possibly  answer  the  purpose. 
Railway  generators  are  invariably  compounded,  and  if  the  battery  were 
connected  directly  across  the  busbars,  their  load  would  increase  directly 
as  the  load  on  the  system  increased  and  only  aggravate  the  trouble  they 
are  intended  to  overcome. 

The  general  arrangement  for  this  class  of  work  is  to  use  a  differential 
booster.  This  is  a  generator  wound  with  a  weak  shunt  field  and  a 
very  strong  series  field.  The  series  field  is  connected  in  opposition  to 
the  short  field  and  in  series  with  the  line.  The  armature  is  connected 
in  series  with  the  battery  and  in  such  direction  that  the  voltage  gene  rated 
by  the  shunt  field  opposes  the  battery  voltage  and  the  voltage  generated 
by  the  series  field  assists  it.  The  adjustment  is  so  made  that  when  the 
load  on  the  line  is  normal  the  booster  voltage  will  be  zero  and  the  battery 
neither  receives  nor  gives  current.  When  the  load  on  the  line  falls, 
the  voltage  of  the  booster  in  opposition  to  the  battery  rises  on  account 
of  the  shunt  field  overcoming  the  series,  and  forces  current  through  the 
battery,  charging  it  and  keeping  up  the  load  on  the  generators.  When 
the  load  on  the  line  rises  the  voltage  of  the  booster  rises,  assisting  the 
battery  voltage,  due  to  the  series  field  overcoming  the  shunt  and  the 
battery  discharger  relieving  the  generator  of  a  part  of  the  line  load.  If 
it  is  found  at  any  time  that  the  battery  is  discharging  faster  than  it  is 
charging,  a  slight  turn  of  the  shunt  field  rheostat  will  bring  up  the 
shunt  field  and  give  the  battery  more  charge  and  bring  a  slightly  larger 
load  on  the  generators,  or  vice  versa.  This  arrangement  when  once 
adjusted  works  with  great  satisfaction  and  regulates  the  load  on  the 
generator  with  great  constancy. 

There  is  one  other  application  in  connection  with  central  stations 
which  I  wish  to  mention.  \  refer  to  the  use  of  the  storage  battery 
as  a  subslilnte  for  the  usual  isolated   station,  in   office  buildings, 


large  stores,  etc.  The  load  in  these  buildings  is  usually  quite 
large  tor  a  short  time  and  relatively  small  during  the  remainder  of 
the  day.  The  time  of  maximum  load  coincides  with  the  peak 
of  the  central  station  load,  so  that  they  are  unprofitable 
customers  when  served  in  the  usual  way,  hence  the  isolated 
stations  are  so  generally  installed.  By  the  use  of  storage  batteries 
these  buildings  may  be  cut  off  from  the  station  entirely  during  the 
hours  of  its  maximum  load,  the  storage  battery  carrying  the 
entire  load  of  the  building.  During  the  remainder  of  the  day  the 
battery  may  float  on  the  lines,  acting  as  a  regulator  for  the  eleva- 
tors and  charging  when  the  station  load  is  a  minimum.  In  one 
particular  case  the  illuminating  company  was  ready  to  furnish 
power  for  this  method  at  4}^  cents  per  k.w.  hour,  when  their  orice 
for  the  usual  method  was  13  cents.  The  cost  of  battery  will  not 
differ  much  from  the  cost  of  a  steam  plant  with  direct  connected 
units,  and  it  is  quite  certain  that  the  operating  expenses  would  be 
less  in  most  cases.  There  would  seem  to  be  an  extensive  field  in 
the  larger  cities. 

I  had  hoped  to  take  up  the  subject  of  storage  battery  traction  at  some 
length,  but  owing  to  the  lack  of  time  and  the  length  this  paper  has  al- 
ready assumed,  I  will  dismiss  it  with  a  few  words.  Technically  speak- 
ing, the  storage  battery  street  car  has  proved  an  entire  success.  The 
various  difficulties  that  have  loomed  up  from  time  to  time  have  been 
satisfactorily  settled,  and  lines  have  operated  for  months  giving  as  good 
service  as  could  be  asked.  But  the  proof  of  the  pudding  is  in  the  eating, 
and  as  these  roads  have  generally  been  abandoned  after  a  period  of 
successful  operation,  there  is  but  one  conclusion,  namely,  they  have 
not  been  a  commercial  success. 

The  automobile  is  not  so  easily  disposed  of.  It  seems  to  be  a  settled 
thing  that  there  are  to  be  automobiles,  and  quite  a  good  many  of  them 
in  the  neat  future  in  the  larger  cities.  .Shall  they  be  electrics  or  some 
other  kind,  gasoline  or  steam  ?  The  points  in  favor  of  the  electrics  are 
briefly  about  as  follows  :  Extreme  simplicity  in  construction  and  oper- 
ation ;  entire  freedom  from  dang  r  of  explosion  or  fire  and  from  smoke, 
disagreeable  odors,  excessive  oil  and  dirt,  etc.;  low  operating  expenses 
as  compared  with  horse  traction  in  the  larger  cities.  The  points 
against  them  in  the  comparison  are  :  Great  weight  of  battery  and  con- 
sequent limit  of  grades  that  can  be  ascended  ;  large  first  cost  ;  limit  of 
operation  to,a  certain  radius  from  the  charging  station  to  which  it  must 
return  for  a  new  charge  when  its  supply  is  exhausted. 

These  objections,  though  prohibitive  of  the  general  adoption  of  the 
electric  automobile  at  the  present  time,  are  not  so  serious  against  city 
service  as  would  at  first  appear.  The  electric  can  mount  a  grade  of  12 
per  cent.,  and  this  is  as  steep  as  will  often  be  encountered  on  city 
streets.  The  first  cost  is  not  greater  than  that  of  horse  carriages  used 
for  city  driving  purposes,  with  a  suitable  driving  team.  With  the  mul- 
tiplication of  automobiles,  charging  stations  will  be  established  all  over 
the  larger  cities  and  wellout  into  the  surounding  country,  so  that  no  diffi- 
culty will  be  experienced  in  obtaining  a  charge  once  they  are  in  general 
u^e.  In  spite  of  the  difficulties  in  the  way,  I  haveconsiderable  faith  in  the 
ultimate  triumph  of  the  electric  automobile  in  a  somewhat  limited  field. 


TRADE  NOTES.  * 

The  Robb  Eng'neering  Co.  are  buildmg  a  2  jO  horse  power  engine  for 
shipment  to  Calcutta,  Indii.  The  order  was  received  through  theit 
representatives  in  London,  Messrs.  Dick,  Kerr  &  Cc. 

The  Central  Electric  Company,  of  Portage  la  Prairie,  Man., 
have  just  installed  and  placed  in  optration  a  150  k.  w.  .S.  K.  C.  two 
phase  alternator.    They  contemplate  going  into  the  power  business. 

The  War  Eagle  Mining  Co.,  of  Rossland,  B.  C. ,  have  placed  their 
order  with  the  Royal  Electric  Company  for  one  of  their  two-phase  20 
h.  p.  .S.  K.  C.  induction  motors.  This  is  one  of  a  series  of  motors 
that  will  be  installed  by  these  people  for  small  power  purposes  in  and 
about  their  mines. 

The  Mutton  Eectric  Comp.^ny,  of  Brampton  ami  Huttonville,  who 
had  their  plant  destroyed  by  fire  last  spring,  and  who  have  been  operat- 
in.j  temporarily  sine hive  purchased  from  the  Royal  Electric  Com- 
pany one  1500  light  alternating  current  generator  and  one  50  light  arc 
machine.  These  are  in  use  at  the  hydraulic  power  house  at  Hutton- 
ville. 

The  Atlantic  Grindstone  Company,  of  Providence,  R.  i.,  who  pur- 
chased the  grinstone  quirry  at  Lower  Cove,  N.  .S.,  some  months  ago, 
intend  e(|uip])ing  thi;  quarry  with  modern  machinery  and  largely  increas- 
ing the  output.  The  power  will  be  supplied  by  two  125  horse  power 
Mumford  boilers  and  a  250  horse  power  Robb- Armstrong  engine,  which 
are  being  built  by  the  Robb  Engineering  Company. 

The  I'erth  Water  &  Electric  Co.,  who  have  been  operating  their 
water  system  by  electrically  driven  pumps  from  their  lighting  station, 
where  they  have  had  a  150  k.  w.  S.  K.  C.  generator  in  opera- 
tion for  the  past  two  years,  have  found  it  necessary  to  increase  their 
plant  both  for  power  and  light,  and  have  placed  their  order  with  the 
Royal  Electric  Company  for  one  of  iheir  200  k.  w.  .S.  R.  C.  two 
phase  generators,  which  is  being  installed  to  work  in  parallel  with  their 
present  eutfit. 

The  Canadian  Gak  Belting  Co.,  of  Montreal,  have  removed  their  belt 
factory  to  Brockville,  Ont. ,  havmg  purchased  the  tannery  there  for- 
merly owned  by  McLaren  &  McCrady.  This  tannery  is  ecpiipped 
with  modern  appliances  for  turning  out  a  superior  cpiality  of  oak  tanned 
leather,  especially  suitable  for  the  manufacture  of  leather  belting.  The 
tannery  and  belt  factory  will  be  under  the  management  of  Mr.  J.  B. 
McArthur,  who  has  had  twenty-eight  years'  experience  in  the  business. 
They  will  conitinue  their  office  at  771  Craig  street,  Montreal. 


Messr  s.  l-"air  &  Sargent,  of  Bancroft,  Ont.,  are  about  to  put 
in  an  electric  light  plant  in  that  town.  They  have  placed  their 
order  with  the  Royal  li  lectric  Company  for  two  illrect  ciirrenl 
generators,  with  a  ca()acity  ofalioul  500  lighls,  also  the  necessar)- 
supplies.  Messrs.  Fair  &  .Sargent  certainly  are  enterprising  and 
deserve  success  in  their  venture.  They  expect  to  have  the  lights 
in  operation  by  Chrislmas. 


32 


CflNflDlfliSt    EliECTE^ICflb  NEWS 


December,  1900 


NEW  ALTERNATING  ARC  LAMP, 

The  accompanying  illustration  is  of  a  new  alterating- 
arc  lamp,  the  inventors  of  which  are  Messrs.  F.  W. 
Martin,  station  superintendent,  and  Frank  Stewart,  of 
the  Hamilton  Electric  Light  &  Cataract  Power  Co.,  of 
Hamilton,  Ont. 

The  lamp  as  shown  has  an  octagon  bonnet,  nicely 
oxidized.  The  lamp  is  less  than  30  inches  long,  and 
looks  very  neat  and  attractive.  It  is  for  ordinary  use, 
such  as  for  store  lighting.  Altogether,  this  lamp  is  de- 
signed in  eight  diflFerent  styles,  some  for  office  or  ware- 
house use,  some  for  factory,  and  some  for  outdoor 
types,  the  idea  being  to  give  a  range  n  prices  in  the 
different  styles  and  finish.  One  of  the  features  of  the 
lamp  is  its  long  life  ;  using  a  ^  inch  carbon  it  is  claim- 
ed a  lamp  will  burn  with  safety  between  each  trimming 

fully  eighty  hours.  It 
is  very  easily  trimmed. 
The  trim  spring  holds 
the  chamber  tight  to 
the  gas  check.  To 
trim  the  lamp  this  is 
pulled  down  to  release 
the  chamber  and  the 
carbon  put  in,  very 
much  the  same  as  an 
old  style  D.  C.  lamp. 
The  lamp  has  a  carbon 
rod  which  is  used  on 
account  of  the  difficulty 
sometimes  found  by 
using  a  carbon  feed. 
Any  uneven  or  slightly 
crooked  carbon  will 
not  stick.  The  carbon 
rod  allows  the  lamp  to 
feed  more  evenly. 

The  make  of  the 
lamp  is  simple,  yet  it 
is  strongly  constructed 
so  as  not  to  get  out  of 
order.  The  carbons 
are  controlled  by  a 
single  magnet  coil, 
which  has  a  sheath  or 
iron  cover.  This  cover 
both  strengthens  and 
makes  it  more  efficient, 
and  keeps  the  coil 
cool.  Opposite  the 
magnet  there  is  a  dash 
pot  which  allows  an 
easy  pick-up  when  the  lamp  is  starting.  The  current 
is  adjusted  through  a  reactive  coil,  and  the  lambs  or- 
dinarily are  adjusted  to  five  amperes,  unless  otherwise 
ordered. 

The  inventors  have  assigned  an  interest  in  the  lamp 
to  the  well  known  firm  of  Brown,  Boggs  &  Co.,  of  Ham- 
ilton, Ont.,  who  already  have  filled  several  orders,  and 
the  encouraging  results  have  warranted  them  in  adding 
an  additional  three  storey  building  to  their  factory, 
which  is  nearing  completion,  and  they  will  then  be  in  a 
position  to  meet  the  demand  which  is  being  experienced 
for  these  lamps. 


Nkw  Aiu  Lamp, 


AMALGAMATION  OF  ELECTRICAL  INTERESTS. 

Nejjoliations  have  been  under  way  for  some  time  looking  to 
the  absorption  by  the  Canadian  General  Electric  Company  of  the 
manufacturing'  department  of  the  Royal  Electric  Company  at 
Montrei'l.  No  official  announcement  has  been  made,  but  it  is 
believed  that  the  deal  has  been  closed.  In  all  probability  the  ex- 
tensive works  of  the  Royal  Electric  Company  at  Montreal  will 
continue  to  be  operated.  Tlie  Royal  Company  will  devote  its 
attention  exclusively  to  the  light  and  power  business,  the  intention 
being  to  develop  the  Chambly  power  to  its  full  extent. 


MORE  LIGHT  WANTED. 

Montreal,  Nov.  15,  1900. 

Editor  Electrical  News: 

On  page  2  14  of  your  November  issue  mention  is  made  of  Messrs. 
Strickland  &  Company's  "Persuader."  Do  our  good  friends  object 
to  throwing  a  little  more  light  on  the  subject  ? 

Yours  truly, 

"WiREMAN." 


TESTS  OF  LIGHTLMG  APPARATUS 

School  of  Practical  Scienxe, 

Toronto,  December  4th,  1900. 

Edit  r  Electrical  News  : 

Sir, — In  your  last  isstie,  on  page  207,  there  appear  some  com- 
ments on  "  Street  Lighting  in  Toronto  "  which  bear  special  refer- 
ence to  a  series  of  tests  which  we  have  made  at  the  School  of 
Practical  Science,  for  the  city,  on  the  various  appliances  offered 
under  tender  to  the  city  for  street  lighting,  and  to  our  reports  on 
the  tests.  You  say  truly  that  our  task  was  not  an  easy  one;  and 
we  doubt  whether  in  a  short  statement  it  is  possible  to  explain 
the  points  involved,  but  as  some  of  the  comments  in  the  article 
referred  to  seem  not  to  put  the  question  quite  fairly,  we  wish 
here  to  refer  to  them.  The  first  portion  of  our  report  gave  de- 
tailed information  with  regard  to  the  light  oblai^ied  from  each  of 
the  nineteen  different  appliances,  and  its  distribution  in  the  var- 
ious directions,  the  supplementary  portion  was  prepared  in  order 
to  meet  the  requirement  of  a  comparison  between  the  illumination 
of  the  streets  and  the  cost  of  the  same  in  the  case  of  each  illum- 
inanl;  it  was  not  intended  to  be  considered  separately.  Refer- 
ring to  Palaz'  treatise  on  "  Industrial  Photometry,  wiih  Sf>ecial 
Application  to  Electric  Lighting,"  translated  by  Paterson,  page 
294,  we  find  the  opinion  given,  supported  also  by  other  aul  horiiy, 
that  in  the  lighting  of  large  open  areas  the  mean  illumination  as 
well  as  the  minimum  should  be  taken  into  consideration. 

In  the  second  portion  of  our  report  we  have  done  this,  the  first 
column,  the  price  per  candle  power,  giving  information  as  to  mean 
illumination,  and  the  second  the  cost  per  mile  lighted  up  to  a 
given  minimum  of  illumination.  Compared  in  the  latter  way  the 
results  must  naturally  appear  less  favorable  to  all  high  candle- 
povver  lanip>,  for  sub-division  of  light  necessarily  improves  the 
minimum  illumination.  .\lso  from  this  point  of  view  the  ate  light 
is  under  the  disadvantage  that  the  ray  which  is  effective  on  the 
roadway  at  the  point  of  its  least  illumination  (somewhere  near 
10  degrees  below  the  horizontal,  depending  on  the  distance  as- 
sumed between  lamps)  is  of  comparatively  low  intensity.  On  the 
other  hand,  the  arc  light  makes  an  excellent  showing  in  the  (irsl 
column  (cost  per  candle),  already  referred  to.  It  seems  not  un- 
likely thai  these  figures  may  appear  "  contradictory  and  mislead- 
ing," but  I  he  fact  is  that  the  subject  is  by  no  means  simple,  and 
there  is  room  for  considerable  difference  of  opinion  as  to  the 
proper  method  of  valuing  street  illumination. 

Referring  to  the  "hydrocatbon  lamp  with  special  reflector," 
the  article  slates,  "It  seems  strange  that  while  on  the  basis  of 
cost  per  mile  such  a  favorable  showing  is  made  for  the  hydrocar- 
bon lamp  with  special  reflector  the  cosi  of  candle  power  should 
have  been  omitted  in  respect  to  this  particular  type  of  appartus 
only."  There  is,  however,  nothing  strange  about  this  omission  ; 
the  reason  this  test  was  asked  for  was  to  determine  the  effective- 
ness of  the  reflector  tor  its  purpose,  a  matter  fully  descrit>ed  on 
page  It  of  our  first  report.  To  determine  the  "cost  per  candle- 
power"  the  mean  hemispherical  candlepower  would  have  been 
required.  This  would  have  necessitated  several  hundred  more 
settings  of  the  photometer  and  have  involved  much  extra  uork, 
more,  in  fact,  than  time  permitted.  The  value  of  the  quantity, 
however,  cannot  be  very  different  from  that  for  the  jame  lamp 
without  the  reflector.  .Again,  it  is  stated  thai  "il  is  unfair  to  cal- 
cul.ate  on  the  basis  of  cost  per  mile  of  illumination,  particularly 
with  the  special  reflector  which  throws  most  of  the  light  in  one 
direction,  as  most  ol  the  lights  on  the  streets  of  Toronto  are  on 
street  corners  and  diffuse  light  north,  south,  easi  and  west." 
The  lamp  referred  to  was  offered  as  a  tender  for  low  candle 
power  illumination  in  competition  with  the  Consumer's  G.is  Com- 
pany. Of  the  gas  lamps  now  on  the  streets,  numbering  about 
960,  only  about  one-quarter  are  at  street  comers,  so  that  the 
question  of  the  allowance  for  street  corners  in  the  case  of  these 
lamps  is  of  much  less  importance  than  one  would  be  lead  to  sup- 
pose from  the  statement  quoted.  The  statement  can  perhaps 
fairly  be  used  of  the  aic  lights,  of  which  we  understand  that  about 
two-thirds  are  on  corners  ;  this,  of  course,  gives  them  the  advant- 
age of  lighting  two  extra  spaces  on  cross  streets  by  means  of 
two  out  of  three  lamps,  or  altogether  five  spaces  with  three  lamps, 
thus  reducing  the  average  cost  per  mile  to  60  per  cent,  of  what  it 
w^iuld  be  if  none  were  on  corners.  These  consideration',  as  well 
as  the  fact  that  if  lights  are  to  be  placed  in  certain  definite  posi- 
tions in  any  case  the  total  cost  is  proportional  to  the  price  of  a 
single  light,  are  so  obvious  that  we  did  not  consider  il  necessary 
to  mention  them. 

Again,  we  find  it  staled  that  "another  peculiarity  of  the  report 
is  that  the  point  of  illumination  at  which  the  tests  were  made  was 
the  minimunt  for  the  electric  light  and  approximately  the  maxi- 
mum for  the  gas  light."  This  statement  we  consider  to  be  par- 
ticularly unfair  to  our  report,  implying  as  it  does  that  we  simply 
made  tests  at  one  point  on  the  lamp,  whereas  the  values  given  for 
each  of  the  nine  different  arc  light  tests  for  ihe  mean  spherical 
candlepower  were  obtained  from  60  points  each,  and  the  mean 
hemispherical  from  50. 

In  th>'  first  part  of  the  report  also  the  values  of  the  horizonlal. 
the  111  ixiimini  candlepower,  and  that  10  degrees  below  the  hori- 
zontal, are  staled  in  each  case.  Further,  as  to  the  fact  that  the 
ray  which  strikes  the  ground  midwa\  between  lamps  (and  there- 
fore must  be  used  in  calculating  the  minimum  illumination  on  the 
street)  is  but  a  poor  specimen  of  Ihe  ravs  from  an  arc  lamp,  while 
it  is  practically  of  the  maximum  strength  for  r»  gas  or  mantle 
light,  that  is,  as  mentioned  above,  simply  the  misfortune  of  Ihe  arc 
light.  Finally  it  is  staled  that  "Ibis  extra  and  increasing  light  al 
every  other  point  than  the  maximum  was  not  taken  into  account 
at  all."  Now,  Uiis  is  exactly  what  was  taken  account  c>(  in  Ihe 
adjacent  column,  namely,  "cost  of  candlepower,'  in  which  Ac- 
count was  taken  of  all  light  delivered  below  the  horironlal. 

Yours  truly,  \V.  H.  Ki  t  is. 

T.  R.  ROSHBRICH. 


December,  1900 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  BuiMing. 

Montreal,  December  7lh,  1900. 

The  late  street  car  accident  on  Guy  street  north  (Cote  de 
Neiges  Hill),  caused  by  the  trolley  coming  off,  could  have  been 
prevented  by  having  air  brake  or  some  similar  equipment  instead 
of  hand  brake,  a  thing  absolutely  necessary  on  long  hills  of  this 
sort  ;  further,  by  preventing  the  public  by  some  means  or  other 
from  crowding  on  the  back  platform  until  the  front  motors  are  al- 
most lifted  off  the  ground.  One  thing,  however,  must  be  remem- 
bered, that  the  Montreal  Street  Railway  Company  were  forced  to 
build  this  line,  by  our  worthy  city  council,  against  their  protests. 
The  line  is  only  to  accommodate  a  very  few  persons  on  all  days  ex- 
cept Sunday,  when  the  line  is  better  patronized  by  people  going 
to  the  Roman  Catholic  cemetery.  It  is  highly  probable  that  this 
line  does  not  pay  expenses. 

The  elections  have  come  and  gone,  and  were  not  of  especial 
interest  to  the  electrical  fraternity  in  Montreal.  The  only  point 
where  they  are  of  consequence  is  in  customs  duties,  and  these 
have  been  badly  assorted  under  both  regimes  as  regards  electri- 
cal merchandise  in  general. 

We  hear  of  the  number  of  new  cars  which  the  Montreal  Street 
Railway  are  going  lo  give  us,  and  of  the  additional  horse-power 
purchased  from  the  Chambly  Company,  but  we  still  hang  on  like 
flies,  and  the  old  joke  of  "  there's  always  room  for  one  more  " 
still  stands  good. 

When  we  read  on  page  214  of  your  November  issue  about  ciiy 
electrician  L.  J.  Morgan,  of  Kansas  City,  we  Monlrealers  can 
sympathize  with  the  lot  of  our  veteran  city  eleci riciaii,  Mr.  T. 
H.  Badger,  who  no  doubt  has  as  much  if  not  more  to  put  up  with. 

It  may  interest  some  of  the  readers  of  the  Electricai,  News 
to  know  that  the  systems  of  barb  wire  on  top  of  poles  as  a  protec- 
tion against  lightning,  described  on  page  205,  was  in  use  between 
Montmorency  Falls  and  Quebec  long  before  the  Chambly  trans- 
mission was  in  existence.  It  may  have  differed  in  detail,  but  the 
principle  involved  was  the  same,  and  particulars  as  to  its  efticacy 
can  no  doubt  be  procured  from  Mr.  Louis  Burran.,  electrical  en- 
gineer for  the  Quebec  Light  and  Power  Company. 

Three  Windsor  cars,  one  with  a  white  lamp,  second  with  a  red 
lamp,  and  third  with  a  green  lamp,  was  a  soul-inspiring  sight  the 
other  evening.  The  lamps  are  supposed  to  designate  the  line, 
but  possibly  the  effect  of  the  elections  accounts  for  the  red  tinge. 
Double  trucks  to  cars  is  a  recent  novelty  here  ;  in  fact,  if  this  sort 
of  thing  continues  we  might  possibly  expect  a  seat  in  the  cars  at 
business  hours  in  the  near  future. 

One  who  has  tried  to  open  up  business  relations  with  firms  in 
Great  Britain  states  that  he  "  gives  it  up."  The  delay  is  simply 
out  of  all  question  ;  the  order,  be  it  ever  so  urgent,  is  numbered 
and  hung  on  the  fyle  to  go  through  in  regular  order,  so  that  in 
spite  of  ihe  preferential  tariff  orders  go  lo  Ihe  United  Stales.  This 
is  not  as  it  should  be,  but  the  fault  does  not  lie  with  Canada. 

One  of  the  hardest  pieces  of  luck  was  the  breaking  of  Ihe  dam 
at  Chambly.  To  add  to  it,  the  following  day,  when  numerous 
temporary  circuits  had  to  be  run  on  the  poles  by  the  Royal  Com- 
pany, so  as  to  connect  with  the  Lachine  Company's  sub-station, 
where  a  loan  of  1,000  h. p.  had  been  arranged  for,  the  weather 
was  magnificent — rain,  snow  and  freezing  following  each  other. 
Again,  before  all  the  temporary  arrangements  were  fully  com- 
plete, along  came  a  wind  storm  of  70  miles  per  hour  violence, 
blowing  down  a  number  of  important  poles,  the  property  of  the 
Royal  Company.  Although  other  companies  with  outside  wires 
were  more  or  less  damaged  by  the  wind,  the  Royal  are  especially 
entitled  to  sympathy  under  the  circumstances.  Their  outside 
corps  of  linemen  have  been  at  it  night  and  day,  and  it  speaks 
volumes  for  them  that  steam  was  got  promptly  in  the  reserve 
station,  lines  connected,  and  incandescent  and  arcs  running  as 
usual  practically  without  intermission. 

It  is  rumored  that  the  deal  whereby  the  Canadian  General 
Electric  Company  takes  over  the  manufacturing  department  of 
the  Royal  Electric  Company  is  *'  un  fait  accompli,  "  and  why  not  ? 
The  Canadian  General  have  room  and  can  do  il,  the  Royal  Elec- 
tric want  room  for  extending  lighting  station  facilities,  and  would 
get  it.    It  would  seem  a  good  move  for  both  parties. 

The  Electrical  Workers'  Union  is  the  latest  thing  out,  and  they 
assure  the  trade  that  they  do  not  intend  to  countenance  "strikes." 
What  about  the  one  in  Ottawa  ?  or  has  it  no  connection  with  this 
uilion  in  question  ?  One  thing  is  sure,  and  that  is  that  although 
the  trade  in  Montreal  seems  to  be  jealous  of  otie  another,  if  any 
such  practice  springs  up  they  will  combine  for  mutual  protection 
in  that  direction,  and  the  strike  can  have  but  one  ending,  i.e., 
disastrous  to  the  employees.  As  the  winter  here  makes  a  very 
dull  season,  even  if  successful  in  a  summer  strike,  the  malefactors 
could  easily  be  weeded  out  when  the  proper  time  came,  and  the 
companies  generally  notified.  The  "walking  delegate,  "  (if  we 
may  assume  this  as  his  litle)  who  loafed  around  the  Balmoral 
hotel  tor  several  weeks  last  summer  establishing  Ihis  union,  must 
have  had  his  expenses  paid  out  of  the  pockets  of  wiremen,  etc., 
who  could  ill  afford  dues  for  such  purposes.  I""irsl-class  wagc-s 
and  all  round  work  for  the  year  are  easily  procurable  here  by 
thorough,  reliable  and  steady  wiremen,  but  rarely  do  we  find  a 
combination  of  these  three  essentials.  Let  the  union  bring  up  Ihe 
standa  rd  of  the  men  and  wages  will  rise  without  effort  on  their 


part.  Some  of  the  so  called  wiremen  here,  would  not  be  tolerated 
in  the  United  States  for  24  hours. 

EVENTS  AT  MCGILL. 

The  first  meeting  of  the  McGill  Applied  Science  Society  for  this 
session  was  held  early  in  November.  A  lecture  was  given 
by  Mr.  McNab,  engineer  of  the  Victoria  bridge,  in  which  he 
enumerated  the  difficulties  that  were  encountered  in  building  the 
bridge  and  the  means  that  were  used  to  overcome  them.  A  series 
of  advanced  lectures  for  demonstration  in  the  laboratories  and  for 
graduates  generally  has  been  arranged  for.  The  first  of  these 
was  given  on  November  13th,  when  Prof.  Rutherford  spoke  on 
"  Discharge  of  Electricity  through  Gases." 


AMERICAN  SCHOOL  OF  CORRESPONDENCE. 

The  American  School  of  Correspondence,  Boston,  Mass.,  has 
recently  added  four  new  instructors  to  its  staff,  all  of  whom  are 
teachers  at  The  Massachusetts  Institute  of  Technology.  These 
are  :  William  S.  Newell,  boilers  ;  Joseph  C.  Riley,  machine 
design  ;  Walter  S.  Lslaiid,  steam  engines  ;  and  Frank  R.  Swift, 
chemistry.  The  C.madian  interests  of  the  school  are  presided 
over  by  Mr.  R.  R.  Miller,  with  headquarters  at  Elliott  House, 
Toronto. 


SPARKS. 

The  construction  of  an  electric  railway  between  the  villages  of 
Schomberg  and  Lloydtovvn,  Out.,  is  said  to  be  an  assured  fact. 

Steps  are  unde  way  looking  to  the  inl  reduction  of  the  electric 
light  in  Weymou  v  ..S.  Leading  citizens  have  agreed  to  take 
250  lights.  t 

It  is  rumored  that  Mr.  J.  A.  Shibley,  of  New  York,  has  made 
an  offer  for  the  purchase  of  the  electric  street  railway  system  of 
Kingston,  Ont. 

The  city  council  of  Toronto  is  desirous  of  corresponding  vvitli 
persons  interested  in  the  formation  of  a  company  to  build  a  sys- 
tem of  radial  electric  railways.  ^ 

Messrs.  Harden  &  Barber,  who  are  at  the  head  of  the  scheme 
to  build  an  electric  railway  from  Brighton  to  Havelock,  Ont., 
have  held  meetings  in  several  municipalities  recenil)'. 

Mr.  Geo.  McAllister,  of  Bloomingdale,  Out.,  has  purchased  a 
small  w'-)ter  power  and  intends  to  generate  electric  powei  to  be 
used  in  connection  with  his  saw-milling  operations. 

At  a  recent  meeting  of  the  town  council  of  St.  Marys,  Ont.,  it 
was  decided  to  engage  a  superintendent,  electrician,  and  first  and 
second  engineers  for  Ihe  waterworks  and  electric  ligiit  systems. 

Mr.  C.  Beck,  president  of  Ihe  Penetanguishene  and  Midland 
Electric  Street  Railway,  Light  &  Power  Company,  is  again  con- 
sidering the  project  of  an  electric  railway  between  Midland  and 
Penetang. 

The  Bell  Telephone  Company  are  extending  their  system  from 
Quebec  eastward.  They  have  just  opened  an  exchange  at  Fra- 
serville,  and  are  canvassing  other  towns  and  villages  with  the 
same  object  in  view. 

Negotiations  are  again  said  to  be  under  way  for  the  absorption 
,  of  the  Metropolitan  electric  railway  by  the  Toronto  Street  Rail- 
way Company.  Should  the  deal  be  concluded,  the  extension  of  the 
Metropolitan  road  may  be  looked  for. 

The  Listowel  Electric  Light  Company  are  enlarging  and  re- 
modelling their  power  house  and  installing  a  new  engine  manu- 
faclured  by  the  Gcldie  &  McCiiUoch  Company,  of  Gall.  They 
propose  suppplying  power  as  well  as  light. 

Mr.  M.  F.  Beach  is  erecting  a  temporary  wooden  building  at 
Iroquois,  Ont.,  in  which  he  will  install  an  electric  plant  for  operat- 
ing his  mill.  In  the  spring  it  is  his  intention  to  erect  a  stone  and 
brick  power  house,  in  which  he  may  install  a  plant  for  lighting 
pill  poses. 

The  Royal  Electric  Com|>any  have  recoiisidercil  their  decision 
to  close  down  the  electric  light  plant  at  Orillia,  Ont.,  and  are  said 
to  have  made  a  verbal  offer  lo  expend  $10,000  in  extending  the 
plant  providing  the  munici[)ality  will  give  a  franchise  for  a  num- 
ber of  years. 

The  Central  Electric  Company  have  submitted  a  tender  for 
lighting  the  streets  of  Ihe  town  of  Portage  la  Prairie,  Man.,  for 
the  next  seven  years.  It  has  been  suggested  that  the  town 
inaugurate  civic  ownership,  but  it  is  probable  that  the  offer  of  the 
Central  Electric  Company  will  be  accepted. 

Mr.  J.  Keith-Fisher,  of  the  British  Columbia  Portland  Cement 
Company,  Vancouver,  has  organized  a  company  of  American 
capitalists  to  establish  extensive  cement  works  near  Sydney,  on 
Vancouver  Island,  in  British  Coluinhi.i.  The  works  will  have  an 
ultimate  capaciiy  of  2,000  barrels  a  day,  and  will  be  operated  by 
eli;ctric  power. 

The  Brantford  Electric  &  Operating  Com|)any,  who  have 
been  operating  a  180  k.w.  S.K.C.  machine  for  the  past  two 
years,  have  found  it  necessary  to  increase  their  capacity  for  both 
light  and  power,  and  have  just  started  an  additional  360  k.  w. 
.S  K.C.  two-phase  generator  furnished  them  by  the  Royal  Elec- 
tric Co.,  Montreal.  This  gives  them  a  total  capaciiy  of  nearly 
600  k.w. 

It  is  understood  that  negotiations  have  been  practically  com- 
[)leted  for  the  purchase  by  Deane  &  Shibley,  of  New  York,  of  the 
electric  street  railway,  electric  lighting,  and  gas  franchises  of 
Ihe  cily  of  Bellville,  Onl.  The  purchasers  are  lo  extend  Ihe  rail- 
way, lo  reduce  the  cost  of  street  lighting  to  $65  per  lamp  per  year, 
to  lower  the  price  of  gas  25  cents  lo  $2  |)er  thousaml  feet,  and  to 
supply  1,000  horse  power  for  manufacturing  purposes. 
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Mayor  Houston,  of  Nelson,  B.  C,  is  advocating  the  installa- 
tion b)'  the  town  of  a  municipal  electric  light  plant. 

The  electric  light  plant  at  Welland,  Ont.,  owned  by  Mr.  C.  J. 
Page,  was  totally  destroyed  by  fire  on  November  26th. 

Mr.  G.  E.  Kidd  speaks  hopefully  of  the  prospects  for  the  con- 
struction of  an  electric  railway  between  Brockville  and  Ottawa. 

Mr.  J.  F.  Webb,  of  Ypsilanti,  Mich.,  is  promoting  a  scheme  for 
the  construction  of  an  electric  railway  from  Windsor  to  Leaming- 
ton. 

The  corporation  of  Preston,  Ont.,  is  considering  the  advisabil- 
ity of  purchasing  the  electric  light  plant  owned  by  Wm.  S.  Fen- 
wick. 

The  town  of  Oxford,  N.  S.,  is  installing  a  new  system  of  elec- 
tric lighting,  and  will  do  away  with  their  old  plant,  which  is  run 
by  water  power. 

The  St.  Thomas  Street  Railway  Company,  of  St.  Thomas,  Ont., 
are  considering  the  extension  of  their  road  to  the  lake  and  in 
other  directions. 

The  Crow's  Nest  Pass  Coal  Co.  has  ordered  a  350  horse  power 
etigine  from  the  Robb  Engineering  Company  for  its  mines  at 
Fernie,  British  Columbia. 

The  Ingersoll  Power  &  Electric  Light  Company  have  renewed 
their  contract  for  lighting  the  town  of  Ingersoll,  Ont.,  for  a  fur- 
thur  term  of  five  years. 

The  City  Council  and  the  Board  of  Trade  of  Nanaimo,  B.C., 
are  taking  joint  action  to  secure  the  construction  of  an  electric 
ailway  to  the  Extension  Mines. 

The  shops  of  the  Grand  Trunk  railway  at  Point  Sle.  Charles, 
Que.,  will  be  lighted  electrically,  the  Chamblj'  Manufacturing 
Company  supplying  the  current. 

The  Ontario  Government  is  being  urged  to  install  an  electric 
light  plant  in  the  Parliatnent  buildings,  Toronto'.  It  is  estimated 
that  the  necessary  plant  will  cost  about  $15,000. 

The  Institute  for  the  Blit^,  Brantford,  are  installing  a  two- 
phase  K.C.S.  motor  for  power  purposes,  the  current  being  sup- 
plied by  the  Brantford  Electric  &  Operating  Company. 

Dr.  Thompson,  of  Cavuga,  the  owner  of  the  electric  lighting 
plant  there,  and  whose  power  house  was  destroyed  by  fire  some 
six  weeks  ago,  is  rebuilding,  and  has  placed  his  order  with  the 
Royal  Electric  Company  for  a  750  light  alterating  current  dyna- 
mo, with  the  accessories. 

Mr.  George  Sleeman,  of  Guelph,  Ont.,  is  repotted  to  have  sold 
the  riget  to  manufacture  the  Sleeman  fender  in  the  United  Stales, 
receiving  therefor  a  lump  suin  and  a  royalty  on  each  fender 
manufactured. 


The  city  of  Victoria,  B.  C,  recently  received  the  foUlowing 
tenders  for  an  electric  lighting  plant  at  the  waterworks  pumping 
station  :  Marine  Iron  Works,  $£48  ;  B.  F.  Siurtevant,  Boston, 
Mass.,  $594  ;  Canadian  General  Electric  Company,  Vancouver, 
S800,  $850  and  $385 — three  bids  ;  Hinton  Electric  Company,  S475. 

The  Marmora  Electric  Light  Company  have  secured  an 
hydraulic  power  from  Messrs.  Pearce  and  are  installing  a  1000 
light  alternating  current  generator,  with  S.K.C.  transformers,  etc., 
from  the  Royal  Electric  Company,  Montreal.  They  expect  lo 
be  in  operation  before  the  extreme  cold  weather  sets  in. 

The  Bell  Telephone  Companv'  have,  through  the  local  manager 
at  Gait,  Mr.  J.  N.  Taylor,  installed  a  seven  station  warehouse  sys- 
tem for  Cowan  &  Co.,  a  five  station  for  the  R.  McDougall  Co., 
and  a  four  station  for  the  C.  Turnbull  Co.  The  work  in  connec- 
tion with  the  installation  was  done  by  Mr.  McHugh  R.  Poison,  of 
the  company's  staff  in  Hamilton. 

The  corporation  of  the  town  of  Parrsboro,  N.  S.,  have  tak^n 
up  the  municipal  lighting  question,  and  have  placed  their  order 
with  the  Royal  Electric  Company  for  one  50  k.  w.  S.K.C.  two- 
phase  generator,  500  lights  capacity  in  transformers  and 
wiring  supplies.  It  is  expected  that  the  plant  will  be  in  operation 
by  the  first  of  the  new  year. 

The  Berlin  Gas  Company,  of  Berlin,  Ont.,  have  renewed  their 
contract  for  lighting  the  town  for  five  years.  The  new  contract 
calls  for  an  all  night  service.  The  company  recently  installed  a 
hew  Ball  dynamo,  and  are  using  the  latest  type  of  enclosed  arc 
lamps,  which  are  giving  good  satisfaction.  They  ha\e  fortv  open 
a-.d  fortj-  enclosed  arc  lamps. 

The  Edwardsburg  Starch  Company,  of  Cardinal,  Ont., 
whose  large  factory  was  destroyed  by  fire  about  three  months 
ago,  have  entirely  rebuilt  the  premises,  and  are  installing  a  com- 
plete electric  light  and  power  plant,  consisting  of  two  50  k.  w. 
S.K.C.  generators,  with  switchboards,  transformers  and  motors 
complete,  making  it  one  of  the  latest  and  most  up-to-date  plants 
in  Canada. 

The  corporation  of  the  town  of  Newmarket,  who  four  years 
ago  undertook  the  operation  of  the  electric  lighting  plant  for 
street  as  well  as  commercial  lighting,  and  who  at  that  lime  in- 
stalled a  complete  up-to-date  plant,  consisting  of  slow  ^peed  con- 
densing engines,  S.K.C.  generators,  and  Wood  arc  d>namo, 
have  found  it  necessary  in  order  10  keep  up  with  the  demand  for 
additional  street  as  well  as  indoor  lighting,  10  increase  their 
plant,  and  have  placed  their  order  with  the  Goldie  &  M>-Culloch 
Co.,  of  Gait,  for  a  250  h.  p.  Wheelock  engine,  and  with  the  Royal 
Electric  Co.  for  an  additional  100  k.  w.  S.K.C.  two-phase  dyna- 
mo, with  the  necessary  station  accessories  and  transformers.  This 
town,  for  its  size,  will  pc^sess  one  of  the  most  modern  and  up-to- 
date  plants  to  be  found  in  Canada. 


METERS 

MANUFACTURED  BY  THE 

SIEMENS  &  HALSKE  ELECTRIC  CO.  OF  AMERICA 

To  Officers  and  Managers  of  Central  Stations  : 

Tile  Duncan  Integrating  Wattmeters  manufactured  by  the  Siemens  d  Halske 
Electric  Company  of  America  are  constructed  after  my  design  and  under  my  personal 
supervision. 

The  great  facilities  of  this  Company  have  enabled  me  to  complete  many  improve- 
ments heretofore  contemplated  but  never  until  to-day  accomplished. 

CANADIAN  A/^cNirQ 

MUNDERLOH  &  GO.  -  MONTREAL 
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PERSONAL. 

Mr.  J.  B.  McGovern,  of  Detroit,  Mich.,  is  now  in  charge  of  the 
electric  light  plant  at  Mitchell,  Ont.  , 

Mr.  Geo.  W.  Thompson  has  been  appointed  chief  engineer  for 
the  T.  Eaton  Company,  Toronto,  as  successor  to  Mr.  E.  J. 
Philip. 

Mr.  E.  Bent,  the  first  engineer  employed  in  the  electric  light 
station  at  Digby,  N.  S.,  died  recently  at  Bear  River,  where  he 
had  established  an  electric  light  plar^t. 

Mr.  J.  A.  Cokers,  manager  of  the  Bell  Telephone  Company  at  - 
St.  Johns,  Que.,  has  taken  charge  of  the  exchange  at  Cornwall, 
Ont.,  and  has  been  succeeded  at  St.  Johns  by  Mr.  Gagnier. 

Mr.  Robert  Maxwell,  who  has  been  engineer  at  the  Toronto 
jail  for  about  eighteen  years,  recently  tendered  his  resignation  on 
account  of  ill  health.  His  assistant,  Mr.  John  Brown,  has  been 
appointed  to  the  position. 

Mr.  T.  F.  Dryden,  formerly  with  the  Royal  Electric  Company, 
has  recently  been  appointed  agent  for  Western  Ontario  for  the 
Westmghouse  Electric  &  Manufacturing  Company,  with  an  office 
at  404  Temple  Building,  Toronto. 

Mr.  R.  Burrows,  local  manager  of  the  Bell  Telephone  ex- 
change at  Orillia,  Ont.,  has  been  transferred  to  Sault  Ste  Marie. 
Prior  to  leaving  Orillia  he  was  banqueted  .and  presented  with  a 
gold  headed  cane  and  valuable  rifle. 

Mr.  Edward  J.  Germain,  road-master  for  the  Toronto  Railway 
Company,  is  about  to  leave  for  Birmingham,  England,  to  accept 
an  important  position  on  the  street  railway  system  of  that  city. 
On  Nov.  30th  he  was  tendered  a  banquet  at  McConkey's  by  the 


different  road-masters  of  the  Toronto  Railwav  Companj-.  Road- 
master  Wallace  presided,  and  on  behalf  of  his  colleagues  pre- 
sented Mr.  Germain  with  a  beautiful  gold  locket,  suitably  engrav- 
ed. 


An  electric  street  railway  will  likely  be  constructed  from  St. 
Albans,  Que.,  to  St.  Alban's  Bay. 

The  Hanover  Electric  Light  &  Power  Company  recently  install- 
ed a  new  thref-pliase  generator,  manufactured  by  the  Canadian 
General  Electric  Company,  also  a  new  50  h.p.  motor,  in  addition 
to  the  20  h.p.  motor  installed  a  short  time  ago.  They  intend 
putting  in  a  complete  new  arc  system  throughout,  equipped  with 
the  latest  type  of  enclosed  arc  lamps. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  ihe  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  rei>air  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  m^y 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  abo\e  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  cf  oeaxly  rii 
makes  of  d>*namos  in  stock,  which  they  loan  while  repairs  are  being  made.  Tncir 
factory  is  so  arranged  that  thej*  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


SADLER  &  HA  WORTH 

Manufacturers  of 

OAK-TANNED  LEATHER  BELTING 


MONTREAL  a,n<t  TORONTO 


Orders  addressed  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  that  order  is  received. 


BELTS  MADE  SPECIALLY  FOR  ELECTRIC  POWER  USE. 


The  Smoke  Nuisance  and  Big  Fuel  Bills 


CAN  BE  GOT  RID  OF  BY  USING 


e  ii[  mm 


\  m\m  m 

THE  JUBILEE  GRATE  BAR  CO,  TORONTO,  ONT. 


'"Y^HE  Most  perfect  Fuel  Kconoiiiirer  and  Smoke 
I  Consumer  in  Ihe  World.  Kndorsed  by  the 
best  master  mechanics,  engineers  and  coal 
users  in  the  country.  Every  machine  pvit  on  with 
a  guarantee  to  consume  95%  of  smoke  and  a 
saving  of  from  10  to  20%  in  fuel.  Can  be  used  on 
any  furnace.  Patent  rights  for  sale  for  Nova 
Scotia,  Newfoundland,  and  a  number  of  the 
States  of  the  L'nion. 

For  fiirllier  particuLirs  apply  lo  .  . 


WATCH 


FOOT    OF  WEST   MARKET  STREET 

THIS   SF»ACE   NEXT  IVTONTH 


December,  1900 


CflNflDIAN    EliECTRlCALl  NEWS 


vii. 


TORONTO  and  CENTRAL  ONTftRlO 
ELEGTRIGflL  RftlLWftY 


TO  CAPITALISTS  AND  PROMOTERS. 


PUBLIC  NOTICE 


The  Corporation  of  the  City  of  Toronto  desires  to 
have  an  electric  railway  system  constructed  to  run  to 
and  from  the  new  St.  Lawrence  market,  Toronto,  for  a 
distance  of  lOo  miles  east,  west  and  north  therefrom, 
said  railway  system  to  have  six  or  more  main  lines, 
with  branches,  and  a  total  mileage  for  the  present  of 
500  miles. 

The  said  Corporation  of  the  City  of  Toronto  will  as- 
sist to  obtain  a  special  Act  of  the  Legislature  to  incor- 
porate a  company  under  the  Electric  Railway  Act,  the 
Acts  respecting  companies  to  supply  light,  power,  etc. 
(R.  S.  O.,  chaps.  199,  200  and  209),  and  with  special 
powers. 

All  persons  or  corporations  interested  in  the  foima- 
tion  of  such  a  company,  or  in  the  construction  of  the 
said  railway  system  by  the  said  company,  may  obtain 
full  information  from  Alderman  Daniel  Lamb,  Chair- 
man of  the  Committee  of  Works,  Toronto,  up  to  the 
31st  day  of  December,  iqoo. 

E.  A.  MACDONALD,  Mayor. 

Toronto,  Canada,  Nov.  22,  1900. 


WALLACE  C.  JOHNSON 

Mem.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M  E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q., 

and  NIAGARA  FALLS,  N.V. 


Sole  Makers  of  tlie  . 
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Which  are  the  best  for  all  ma- 
chinery bearings.  We  purchase 
scrap  copper  wire  and  brass  scrap. 


SYRACUSE  SMELTING  WORKS 

MONTREAL.  P.Q. 

Please  mention  this  paper  when  corre- 
sponding with  advertisers. 
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Insulating 
Joints 


Distributing  Agents 
for  Canada  .  .  . 


FENSTERER  &  RUHE 

Importers  of  Glass  and  Porcelain  for  Electric  and 
Gas  Trade. 

63  Yonge  St.,  TORONTO,  ONT 

U.  S.  A.:  47  Murray  Street,  NEW  YORK. 
Germany  :  123  Ritterstrasse,  BERLIN. 


WHAT  is  your  Motive 
^   Power  to  be  in  your 
(  New  Plant,  Water  or 
Steam  ? 


If  water  power,  why  not  send  for  a  copy  of  our  Bulletin  No.  200 
describinj^  our 

CROCKER  B  TURBINE 

We  will  submit  an  estimate  on  the  equipment  necessary  if  you 
will  supply  us  with  data. 

.Should  you  require  steam  power  remember  that  we  build 

CORLISS  STEAM  ENGINES 

Simple,  Compound,  or  Compound  Condensing,  and  supply  Conden- 
sers, Heaters,  Feed  Pumps,  Boilers,  Stacks,  etc.,  and  are  prepared 
to  contract  for  complete  installations. 
Your  correspondence  is  invited. 

Jenckes  MaLchine  Co. 

SHERBROOKE,  QUE. 


The 

32  Lansdowne  Street 


The  New  System 

OF  EDUCATION 

Electrical 
Engineering 

Mechanical,  Steam,  Civil 
and  Mining  Engineering; 
Architecture;  Drawing; 
Surveying ;  Chemistry ; 
Shorthand  ;  Book-keeping 
and  English  Branches 
TAUGHT  BY  MAIL. 
Over  50  Courses. 
We  have  helped  tbonsands  to  better  positions 
and  salarieB.   Send  for  free  circulars,  stating 
the  subject  in  which  you  are  interested. 
THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 
Box  1004,  Scranton,  Pa. 
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jj  possessed  by  this  Turbine, 
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VICTOR^ 
TURBINES 

OPERATING  DYNAMOS 


That  there  are  more  Victor 
use  supplying 


FEATURES  worth  remembering 

Hiqh  Speed.  Close  Regulation, 
Great  Capacity.  High  Efficien- 
cy,   Perfect    Cylindet  Gate, 
ateady  Motion. 
RECENT  PLANTS  INSTALLED: 
Lachine  Rapids    Hydraulic  &  Land 
Co.,   Montreal,  Que.,   12,000  h.p. ; 
Chambly  Manufacturings  (^o.,  Mon- 
tre.'il,     Que.,    20,000    h.p.;  West 
Kootenay  *^ower  &  Lig^hl  Co.,  Ross- 
land,    B.C.,  3,000  li.p. ;  nolg-ovillo 
Electric  Lijjiit  &  Power  Co.,  Dolge- 
ville,  N.Y.;  Honk  Falls  Power  Co., 
ICIlenvillt,,     N.Y.;     Hudson  River 
i'ower  Transmission  Co.,  Meclian- 
icsville,    N.  Y. ;    Queliec  Railway, 
Lifjht  &  Power  Co.,  Quebec,  4,000 
h.p.;     The    Ottawa    Electric  Co., 
Ottawa,  Ont.,  2,000  h.p. 
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SPARKS. 

Messrs.  Pratt  &'Latchworth,  of  Brantford,  have  placed  in  their 
new  factory  a  -)o  h.  p.  S.K.C.  two-phase  motor,  which  is  operat- 
ed from  the  lines  of  the  Braniford  Electric  and  Operating  Com- 
pany. 

The  ratepayers  of  Woodstock,  Ont.,  by  a  considerable  major- 
ity, have  voted  in  favor  of  raising-  $30,000  for  a  municipal  light- 
-     ing  plant,  $14,000  to  purchase  the  existing  plant  and  $16,000  for 
extensions  and  improvements. 

The  corporation  of  Brigdewater,  N.  S.,  have  found  it  nef'es- 
sary  to  increase  their  incandescent  lighting  capacity,  and  for  this 
purpose  have  placed  their  order  with  the  Royal  Electric  Co.  for 
one  80  k.w.  S.K.C.  generator,  with  the  necessary  switchboard, 
etc. 

Dr.    Groves,  owner  of  the  electric  lighting  plant  at  Fergus, 
Ont.,  has  installed  in  his  power  house  a  75  k.  w.  S.  K.  C.  two- 
i^hase  altemating  current  generator  made  by  the  Royal  Electric 
Company,  Montreal.     The  doctor  intends  to  supply  power  as 
well  as  light  in  the  town  in  the  future. 

The  Bell  Telephone  Company  have  installed  a  new  switch-board  in 
the  exchange  at  Parkdale,  Toruntci.  This  exchange  is  designed  after  the 
one  in  Ottawa.  A  light  burns  in  front  of  the  telephone  operatoi  when 
two  subscribers  have  been  connected,  md  continues  to  burn  until  both 
parties  have  hung  up  their  receivers  again. 

Mr.  James  A.  Spence,  of  Colborne,  Ont.,  owner  of  the  elec- 
tric lighting  plant,  and  who  had  his  plant  destroyed  by  fire  a 
/short  time  ago,  is  rebuilding,  and  has  placed  his  order  with  the 
^  Royal  Electric  Company  for  a  75  k.w.  S.K.C.  generator,  com- 
plete with  exciter  and  staiion  apparatus.  They  were  in  running 
order  three  weeks  after  the  fire 

Messrs.    Brandon,  McDougal  &  Austin,  owners  of  the  Fenelon 
Falls  electric  light  plant,  are  increasing  their  lighting  capacitj-, 
/and  have  placed  an  order  with  the  Royal  Electric  Company  for 
V  one  of  their  75  k.w.  S.  K.  C.  two-phase   generators,  as  well  as 
for  a  number  of  transformers  and  a  stock  of  supplies,  and  intend 
over-hauling  and  improving  their  present  plant. 

Tha  Canadian  Gold  Fields,  Delora,  Ont.,  who  own  ex- 
tensive gold  mines  lat  that  place,  have  equipped  Iheir  mines, 
offices,  houses,  etc.,  with  electric  light  and  power.  The}-  have 
placed  their  order  with  the  Royal  Electric  Company  for  a  40 
k.w.  S.K.C.  two-phase  generator,  with  the  necessary  transform- 
ers and  supplies.  They  purpose  furnishing  light  to  their  em- 
ployees. 

The  Nickel-Copper  Co.,  of  Ontario,  whose  large  refining 
works  are  at  Hamilton,  have  begun  operations  on  a  large  scale, 
and  have  placed  in  their  new  power  house  two  240  k.w.  and  one 
75  k.w.  S.K.C.  generators  ;  the  former  to  drive  the  dynamos 
for  the  electrolytic  process  and  the  latter  to  drive  the  ore  pro- 
cess. These  three  machines  are  being  used  as  synchronous 
motors,  taking  the  current  from  the  Cataract  Power  Company's 
lines  at  2,400  volts. 

Shipment  was  made  a  few  days  ago  of  the  largest  motor  thai 
has  yet  been  built  in  Canada.  The  motor  was  consigned  to  the 
British  American  Corporation,  of  Rossland,  B.  C,  and  the  ship- 
ment made  by  the  Royal  Electric  Company,    Montreal.  The 


motor  is  an  S.K.C.  two-phase  machine,  and  its  capacity  is  over 
1000  h.  p.  It  is  to  be  used  (o  drive  the  compressors  and  hoists 
at  the  mines.  The  total  weight  of  the  motor,  boxed,  read\  fo- 
shipment,  was  105,000  pounds,  or  52 >^  tons.  The  weight  com- 
plete of  the  motor  with  its  accessories  was  over  1 20,000  pound-, 
or  60  tons,  requiring  two  full  cars  to  transport  ii. 


TO  establish  ^the  superior  merits  M  its 
courses,  the  Trustees  of  the  AMERICAN 
SCHOOL  OF  CORRESPONDENCE  have  voted 
to  award  to  a  few  well  recommended,  ambitious 
men  in  each  manufacturing  plant  a  FREE 
SCHOLARSHIP 


Electrical.  Mechanical,  r 
Marine,  Stationary 
or  Locomotive  .  .  . 

(Including  a  Complete  Coarse  in  Mectianical  Drawug. ) 
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The  holders  of  these  FREE  SCHOLARSHIPS 
will  be  asked  to  answer  inquiries  as  to  the 
value  of  the  instruction,  and  also  to  recommend 
the  School  to  their  friends,  thus  establishing 
an  endless  chain  of  enthusiastic  students  who 
will  advertise  the  School  more  thoroughly  than 
tons  of  printed  matter  or  an  army  of  agents. 
.Application  blank  on  request. 

(Mention  the  Canadian  Ei^ectrical  News.) 
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BOSTON,  MASS.,  U.  S.  A 
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Shows  at  a  glance  the  total  output  ot 
the  Station. 

A  Record  to  keep  on  file. 

.'\  cheque  on  the  Switchboard  Attendant. 

.\s  one   well-known   Manas^er   put   it  : 

"No  Station  Can  Afford  to  be  Without  One." 
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BRADSTREETS' 

Capital  and  Surplus,  $1,500,000. 
Offices  Throughout  the  Civilized  World 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City,  U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
jy  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  e.xpense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
erms  may  be  obtained  by  addressing  the  company  at 
ny  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Offices  IN  Canada:  -Halifax  N.S.;  Hamilton,  Ont.; 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
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Leather 
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ESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-       Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — tor  Bridge  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy. 
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pursue  his  researches  to  any  further  extent. 

Price  -  50  Cents 

THE 

C.  H.  MORTIMER  PUBLISHING  CO. 

of  TORONTO,  Limited 

TORONTO      -  CANADA 


Send  for  Table  of  Contents. 


IV. 


BLlBCTf^ICflli  flEWS 


December,  1900 


Milde  MicraphonE 

Thebes*  TPANSMffTP' 

ir,  rht  Vt  Dr'r 


TELEPHONES  .^^E 


QUEBEC  t.CE.vrS  . 

for  The 


Swltch-Boarfls  and  flnnunciaiors  <^ 

,  „      .  _     .  .   \  Cor.  Cr 


bones,  Montreal 

James  St, 

FIRE  ALARM  APPARATUS  and  ]  MONTR&ftL 

TELEGRAPH  INSTRUMENTS  (©  Telephone nTT.o. 


E.  J.  BROWN 

ELECTRICAL 

REPAIRING 

Transformers,  Motars  and  Dynamos 
a  Specialty. 

72  Colborne  St.   -  BRANTFORD 


ELECTRIC  REPAIR  &  CONTRACTING  CO 

Rewind  these  and  all  other  systems. 
Write  for  prices  .... 


GEORGE  E.  MATTHEWS,  Manager. 

617-619  Lagauehetiere  St.  -  MONTREAL. 


OUR 


A.  E,  G.  Incandescent  Lamps 

ARE  SURPASSED  BY  NONE 

a.  Case 

MUNDERLOH  Sc  CO. 

61  St.  Sulpice  St]?eet 


IVIONXREAL 


"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"  EXTRA"  brand. 

theJ.G.Mclaren  belting  CO. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


Please  mention  the  Canadian  Electrical  News  when  corresponding  with  adverii>ers 


The  ELECTRICAL  CONSTRUCTION  COMPANY  of  London.  Limited 

LONDON         -  CANADA 


Perfection"  Type  Engine  Generator 

Manufactured  in  any  size,  or  voltage  with  any  standard  engine . 

Direct  Connected  n VII  All flQ  *o'  Ji     Slow  Spe«d,  UnTflR* 

and  Belted  .  .  •  UinAnlUO  Plants  a  Specialty.        T     Sigh  Efflciency  IflUIUnO 

Switches,  Switchboards  and  Commutators  Always  in  StCKk. 

Spare  Armatures  ;  Arniaivires  rewound — any  type. 

Repairs  to  Any  System  on  Short  Notice. 
Office  and  Factory:  90  YorU  St]:*eet,  London 

AGENCIES:    Winnipeg,  Vancoviver,  Halifax. 

Toronto,  Montreal,  Kingston. 


